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PREFACE 


Of all the cutaneous eruptions caused accidentally by plant 
substances, that produced by the different species of Rhus is prob- 
ably the most common in this country. The common occurrence 
of poisoning with poison ivy and poison oak, and the lack of any 
rational treatment, led me to try to isolate the principal skin 
irritant of this plant, in the hope that a knowledge of its character- 
istic properties might serve as a basis for such treatment. 

The investigation of this poison has been carried on from the 
standpoint of pharmacology, of botany, and of chemistry. It is 
hoped evidence has thus beeh secured from these three which will 
help to eliminate error and converge toward a true understanding 
of the poison. The study of the morphology of the plant gives the 
method of formation, location, and means of transmission of the 
poison. The study of pathology has shown its manner of action 
on the body. Botany and pathology combined with a chemical 
knowledge of the structure of the poison have yielded a rational 
remedy for Rhus dermatitis. 

It is my pleasant duty to gratefully acknowledge the many 
helpful suggestions and assistance in bacteriology from Professor 
Ivan C, Hall, in botany from Professor T. H. Goodspeed, in chem- 
istry from professors H. C. Biddle and T. Brailsford Robertson, 
all of the University of California. The splendid co-operation of 
Dr. R. T. Legge, Dr. Ruby L. Cunningham, Dr. Paroni-Meads, 
Dr. C. L. McVey, Miss E. Sherman, Mrs. E. M. Calder, and 
the rest of the Infirmary Staff of the University of California 
has resulted in a collection of many statistics of diagnostic 
value. 

I wish to thank Professor W. R. Bloor for the use of his labora- 
tory at the University of California, where much of the work 
in chapter x was done. 

I am indebted to the publishers of the American Journal of 
Botany, the Archives of Dermatology and Syphilology, the Botanical 
Gazette, the Journal of Infectious Diseases, the Journal of the American 
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Chemical Society, and the Medical Record for permission to reprint 
material from their journals. 

Much of the appended bibliography was given to me by Leslie 
E. Warren, of the American Medical Association, Chicago, Illinois. 

The above-mentioned persons are in no way responsible for 
any errors which may appear in the text. 

The publication of a book involves editing, composition, proof- 
reading, printing, and publishing. For the successful co-operation 
of everyone from the errand boys to the managers, the author 
extends his grateful appreciation. 

James B. McNar 


UNIVERSITY OF CHICAGO 
Cuicaco, ILLINOIS 
1923 
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CHAPTER I 


HISTORY AND DISTRIBUTION OF RHUS 
TOXICODENDRON, RADICANS, AND 
DIVERSILOBA! 


Rhus Toxicodendron L., Rhus radicans L., and Rhus diversiloba 
T. and G. form a triad of plants equally regarded with aversion. 
The general recognition of their deleterious character is shown in 
the application of the names poison ivy, poison vine, and poison oak, 
given to them in various parts of the United States. 

Perhaps the earliest mention of these plants in North America 
is the following description by Captain John Smith in 1609: 

The poisonous weed, being in shape but little different from our English 
yvie; but being touched causeth reddness, itchinge, and lastly blysters, the 
which howsoever, after a while they passe awaye of themselves without further 
harme; yet because for the time they are somewhat painefull, and in aspect 
dangerous, it hath gotten itselfe an ill name, although questionlesse of noe 
very ill nature. 

Long before the birth of Linnaeus, Cornutus in 1635 described 
the plant as a species of ivy in his work on the plants of Canada 
(Hedera trifolia Canadensis Corn. 96 from Carolina in the British 
Herbarium). 

About 1736 Linnaeus classified this plant as Toxicodendron 
riphyllum glabrum. At the same time he described and named 
Rhus radicans. 

In an entry dated October 9, 1748, Peter Kalm gave an exten- 
sive and interesting description in his travels in North America of 
the R. radicans of Linnaeus. Since that time there have been many 
accounts of these plants and of their toxic nature.” 

In 1820, Bigelow described R. radicans of Linnaeus as having 

Ternate leaves, that grow on long semicylindrical petioles. Leaflets ovate 
or rhomboidal, acute, smooth and shining on both sides, and veins sometimes 


* Reprinted from the American Journal of Botany, VIII (March, 192 1), 127-37. 

?In 1719 in what is now New Mexico a Spanish expedition under Governor 
Valverde suffered severely from poison ivy (De Aguilar, 1719, cited by Bancroft, 1889, 
and Saunders, 1920). 
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alittle hairy beneath. The margin is sometimes entire and sometimes variously 
toothed and lobed, in the same plant. The flowers are small and greenish white. 
They grow in panicles or compound racemes on the sides of the new shoots and 
are chiefly axillary. The barren [male] flowers have a calyx of five erect, acute 
segments, and a corolla of five oblong recurved petals. Stamens erect with 
oblong anthers. In the center is a rudiment of a style. The fertile [female] 
flowers, situated on a different plant, are about half the size of the preceding. 
The calyx and corolla are similar but more erect. They have five small, abortive 
stamens and a roundish germ [ovule] surmounted with a short, erect style 
ending in three stigmas. The berries are roundish and of a pale green color, 
approaching to white. 

A plant has long appeared in the Pharmacopoeias under the name of Rhus 
Toxicodendron. Botanists are not agreed whether this plant is a separate 
species from the one under consideration, or whether they are varieties of the 
same. Linnaeus made them different with the distinction of the leaves being 
naked and entire in Rhus radicans, while they are pubescent and angular in 
Rhus Toxicodendron. Michaux and Pursh, whose opportunities of observa- 
tion have been more extensive, consider the two as mere local varieties; while 
Elliott and Nuttall still hold them to be distinct species. Among the plants 
which grow abundantly around Boston, I have frequently observed individual 
shoots from the same stock having the characters of both varieties. I have also 
observed that young plants of Rhus radicans frequently do not put out rooting 
fibers until they are several years old and that they seem, in this respect, to be 
considerably influenced by the contiguity of supporting objects. 


The attitude taken by Bigelow has been sustained by later 
botanists, among them Torrey and Gray (1839) who consider R. 
radicans a variety of R. Toxicodendron. 

Rhus diversiloba was discovered by Douglas at Fort Vancouver 
on the Columbia River about 1830. Upon examination of this 
specimen, W. J. Hooker (1831), although he considered it ‘nearly 
allied, as this assuredly is, to the two preceding species [R. Towi- 
codendron and R. radicans],”’ nevertheless “‘ventured to consider 
it distinct.”” He therefore gave it botanical significance as Rhus 
lobata. To support his conclusion he advances the following 
reasons: 


{ts general habit is very different, having erect straight stems and numerous 
small leafy branches. The leaflets besides being deeply lobed with acute sinuses 
are truly ovate, very obtuse, and greatly smaller than in any state of R. Toxi- 
codendron, or R. radicans, which I have seen; the panicles, too, are exceedingly 
numerous. 
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A free translation of Hooker’s Latin description of the plant is 
as follows: 


Bush erect, 3-4 feet, branches round with the youngest ones pubescent, 
branches numerous, short, spreading, leafy. Leaves long-petiolate, trifoliate, 
with little leaves ovate, 1-2 inches long, very obtuse, membranaceous, at the 
base sometimes acute, sometimes rotund or truncate, beneath especially pubes- 
cent, deeply and variously lobate, terminate one sub-long-petiolate, each side 
sub-equally lobate with lobes generally less than 3, with little lateral leaves at 
the exterior margin more deeply lobate. Flowers (male) yellow, in loose 
racemes, shorter than leaf, longer than petiole. Bracts at the base of the 
branches oblong, ciliate. Calyx deeply parted with oblong lappets. Petals 5, 
much longer than the lappets of the calyx, obovate into a tongue evidently 
with attenuated base, at the back veined. Stamens 5, erect, little shorter 
than petals. Filaments subulate. Anthers 5, somewhat more greatly ovate, 
pale yellow, with cells sub-opposite. Style small, extending from the center of 
a platter-shaped disc situated in the bottom of the calyx, margin of the disc 
elevated, curled. 


The next known discovery of R. lobata was that of Captain 
Beechy (Hooker and Arnott, 1832) at San Francisco and Monterey 
Bay about 1832. These specimens differed in no respect from the 
more northern ones discovered by Mr. Douglas. The observations 
of Nuttall (Torrey and Gray, 1839) furthered the botanical knowl- 
edge of the plant. He noticed: 


The sterile and fertile flowers of this species (which is very near R. Toxi- 
codendron) present some notable differences. The sterile, which is figured by 
Hooker, has rather deeply lobed leaflets, sometimes in fives and larger flowers; 
in the fertile the leaflets are almost entire or slightly lobed and the flowers 
considerably smaller, so that it might readily be taken for a distinct species. 
The fruit is white, somewhat pubescent and gibbous. 


Torrey and Gray (1839) summed up the previous knowledge of 
the plant and renamed it Rhus diversiloba, the name by which it is 
now more commonly known. 

The difference between R. diversiloba and R. Toxicodendron is so 
small that their proper classification forms a bone of contention 
between botanists. Those botanists who believe in innumerable 
species are in favor of their separation, while the more conservative 
are opposed to it. Greene (1903) considers R. diversiloba “a 
peculiar type of Toxicodendron belonging exclusively to the Pacific 
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Coast.” Engler (1897) believes diversiloba a subspecies of Toxi- 
codendron. The only botanical ground for the separation of the 
two into different species is a slight difference in the shape of their 
leaflet (Gray, 1826). A three years’ study of R. dzversiloba and a 
recent study of R. Toxicodendron in Pennsylvania and Maryland 
for a year have enabled me to make a personal comparison of the 
two plants. The tracings of the outlines of mature leaves of both 


Fic, 1.—Tracings of mature leaves of Rhus Toxicodendron (reduced 63 X) 


plants (Figs. 1, 2) and a tabular account of the flowers of both plants 
will permit the reader to decide whether or not there is sufficient 
difference to constitute a separation into species. 


GEOGRAPHICAL DISTRIBUTION OF R. DIVERSILOBA 
The distribution of poison oak includes Lower California north 
of latitude 29° (Brandegee, 1889), Santa Barbara and Santa Cata- 
lina Islands (Brandegee, 1890), California, Oregon, Washington, 
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Vancouver Island, and British Columbia. The region inhabited 
by the plant has been approximately defined by citations from 
botanical literature, sources of herbarium specimens, and places where 
birds were found that had poison oak seeds in their stomachs. 
From these data, the territory inhabited by poison oak embraces 
the Sonoran and lower transition life-zones, and excludes the desert 


Fic. 2.—Tracings of mature leaves of Rhus diversiloba (reduced 6% X) 


and central valley regions of California together with the upper 
transition and boreal zones. 

The inhabited area has an altitude varying from sea-level to 
6,000 feet above sea-level. Hall’s (1912) observations in the 
Yosemite Valley make it an inhabitant of the Hetch Hetchy and 
the low foothills with a maximum altitude of about 4,000 feet. In 
southern California he noticed it in the San Jacinto Mountains 
along the North Fork of the San Jacinto River at an altitude of 
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approximately 3,000 feet. I have found it in Cold Water Canyon on 
the southwest side of Mount San Antonio in the San Gabriel Range 
in southern California at an altitude of 4,500 feet. The lowest and 
highest regions of California are therefore free from poison oak. 
From rainfall data compiled by the United States govern- 
ment the plant requires an annual rainfall of at least 10 inches. 


TABLE II 


GEOGRAPHICAL DISTRIBUTION OF RHUS DIVERSILOBA (POISON OAK) ACCORDING TO 
LITERATURE AND CORRESPONDENCE 


Date Author Location 

megan IDWS nq oonscsoue Common on the outskirts of woods in dry soils in 
northwest America. Plentiful at Fort Van- 
couver 


1832 Hooker and Arnott. .San Francisco and Monterey Bay 
1845 Lindley and Lyon. ..Common everywhere in California. An inhabitant 
of Santa Catalina Island 


Mis INGOTS 5 og ou0o8 = Common throughout Northern California; more 
rare in the Klamath Basin 
MOG ANORSy osoconccenes Plains and mountains near San Gabriel; Martinez 


1876 Brewer and Watson. From southern California to British Columbia in 
California most abundant in the Coast Range. 


MoS \WNVEEISR ook pode sec Common on the Pacific Coast 

TSS One GLCCHe hea ere On the north side of Santa Cruz Island 

1886 Lyon..............An inhabitant of Santa Catalina Island 

TOSOme DLAndecee net ete In Lower California, very abundant about El 
Rosario 

TOOOmEbrancderec earn Common on San Miguel, Santa Rosa, Santa Cruz, 
and Santa Catalina Island 

Ree (Come. ococaoconene Found at several points on rocky hillsides in the 
foothill belt of the western slopes of the Sierra 
Nevada 

isto (CnINE , sac otrononne Copious in the Coast Range hills, preferring cool 


northward slopes and the banks of streams; 
absent from the more elevated portions of the 


Sierra 

TOO S wi CLAY css lentsersai ee Common throughout California, north to the 
borders of Washington 

Ueto? MOON yocodonoaccs Fort Bragg to Sherwood Valley in redwood belt 

meres INOW ns ooonaacunoe In forests and rocky hillsides, British Columbia to 
California 

MOS ISSN. . sabocccaqce Mitchell Canyon, Mount Diablo 


1800) WJ CPSOMnnrnc ae ear Crane Creek and Rosewood, Stiver’s ranch 


Date 

1900 
IQOI 
IQOI 
IQOI 
I9QOI 
1902 


1902 


1903 


1903 


1906 
1907 
1909 
1909 


IQIO 
IQII 


IQII 
IQII 
IQII 
1912 


1912 


Author 
Jepson 
Jepson 


Jepson 
Jepson 


HISTORY A 


eo ocee eee eeee 


CC 
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Location 

Cedar Creek 

Smith Mountains, Palomar, 6,000 feet 

Kaweah Range, north slopes and moist places 

St. Helena, climbing redwood 

Pine Canyon, Mount Diablo, shrubs 6 feet high 

Common in valleys and on hillsides everywhere 
throughout Mendocino County : 

Givin Mine, Calaveras County, 1,100 feet altitude. 
Shrubs 12 and 13 feet high 

Schoolhouse Creek, Fort Bragg, Cahto 

Redstone Park 

Hawley School, Willits. Fort Seward, Ranch 
Ridge, Humboldt County, 3,ooofeet. Abundant 

Tdolwild (near Camp Grant), Humboldt County 
Climbs up redwood trunks go-100 feet 

Hawkins Bar (Dyer’s ranch) 

Usal to Cottonaby Creek 

A peculiar type of Toxicodendron belonging exclu- 
sively to the Pacific Coast 

Along fences in Vacaville 


’ Vacaville to Twin Sister’s Peak. Vacaville Rock 


ee 


aioe 1s (eS) (e seus ell 


ike) Se ME tonal ors kere 8. (8) 


Ce 


Noreen. a Apicenckernd 


eee oeereerere 


eee ere er eee eee 


Peak 

Washington to California in the coast regions. 

Humid transition zone 

Cudahay Trail to Dutch Henry’s on Klamath 
River, 2,500-4,000 feet, below fir zone, only 
along river 

Throughout California, save in the high Sierras 

Pepperwood, Humboldt County, in redwood trees. 
Hetch Hetchy (3,700 feet) 

Belden, 2,000 (approximate) feet. Half Moon Bay 

Arroyo Seco, Monterey County, altitude 100-500 
feet. Napa Range near Atlas Peak 

Frequent in chaparral belt throughout southern 
California 

Common throughout the foothill region up to a 
height of at least 3,000 feet above sea-level 

Found in Coast Range and foothills of the Sierra 
Nevada, widely distributed and often abundant 

Confined to lower end of Yosemite Valley, and to 
the Hetch Hetchy and low foothills 

Nelson, middle Tule River, altitude 4,760 feet 

Saratoga, Santa Clara County, altitude 600 feet 
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Date Author Location 
TOLOy lal eeseryeetrie rast: Merced Canyon, not rare to 3,200 feet altitude. 
West of Wawona at 4,500 feet. Small 
In Santa Cruz Mountains, dominant shrub Alma 
to summit, especially in redwood belt 


TOTOMOAN DOL amen ene Abundant in the hills about Eugene, and all 
through the western part of Oregon 
ROTM Cla wiOlL Genera eet In mountain canyons and valleys from sea-level 


to about 7,000-7,500 feet elevation 
Very common throughout Pomona Valley and all 
valley regions between San Bernardino and the 
coast 
TOTO UE aisha, cen eee Grows to some extent in damp soil in San Bernar- 
dino Valley, altitude 1,000 feet, and abundantly 
in the canyons of the southern slope of the San 
Bernardino Mountains up to 3,500 feet altitude 
at least. Does not grow in the higher mountains 
nor in either the Mojave or the Colorado Desert 
TOLOM CDSOMeE ne ree Dunsmuir to Castle Rock Station along Sacra- 
mento River, 2,200 feet altitude 


' 


The following is a list™ of locations where birds which had eaten 
R. diversiloba fruit were collected: 


CALIFORNIA 
Alhambra Pinte Mountains 
Arroyo Valley Creek Rio Dell, 15 miles southwest 
Berkeley San Antonio Canyon 
Berryessa San Fernando 
Camp Meeker San Jose 
Chico, Tehama County Santa Clara County 
Claremont Santa Monica Mountains 
Cull Canyon Santa Rosa 
Guadalupe Sierra Morena, 6 miles 
Haywards Simol 
Mount Diablo Smith Creek 
Northwest of Pasadena South of Palo Alto 
Palo Alto Stewart’s Ranch 
Pasadena Voltas 
Payne P.O., Tehama County Watsonville 


Petrolia 


Communicated to the author by Dr. E. W. Nelson, acting chief, Biological Sur- 
vey, United States Department of Agriculture. 
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OREGON 
Ashland Coquille 
Bybee’s Bridge Los Gatos 
WASHINGTON 


Garfield County 


The following shows the distribution of R. diversiloba according 
to sources of herbarium specimens: 


CALIFORNIA 


Alpine, San Diego County, Mearns 4019 
Alum Rock Springs, vicinity, Santa Clara County 
Big Chico Creek Canyon, Butte County, altitude 250 feet, A. A. Heller 
Black Mountain, Santa Clara County, Elmer 4785 
Blochman’s Ranch, Mariposa Couhty, Alice Eastwood 
Cantara, Siskiyou County, Alice Eastwood 
Carmel, Monterey County 
Casitas Pass, Ventura County, altitude 1,000 feet 
Chico, near, Palmer 2060 
Clayton, Contra Costa County, Brewer 1068 
Cow Creek Mounts, Shasta County 
Folsom 
Forest Ranch, 1897, Mrs. R. M. Austin, 1901 
Fort Tejon, vicinity, Kern County 
Foster Park, Ventura County, Alice Eastwood 
Gasquet, Del Norte County, Alice Eastwood 
Havilah, Grinnell 362 
Healdsburg, Sonoma County 
Kings Canyon, Lieber Mounts, Los Angeles County 
Little Chico Creek, Austin 749 
Los Gatos foothills, 1904, A. A. Heller 7327 
Los Tronus Creek, San Mateo County 
Mendocino, near, H. E. Brown 750 
Monterey, Bailey 
Monterey, Botta in Mus. Herb., Paris , 
Mount Diablo, Alice Eastwood 
Mutair Flat, Ventura County 
New York Falls, Amador County, altitude 2,000 feet 
North Fork and vicinity, Griffiths 4531 
Oroville, Table Mount, 8 miles north of, Butte County 
Pacific Grove 
Petrified Forest, Alice Eastwood 
Palo Alto, foothills near, Santa Clara County 


r2 RHUS DERMATITIS 


Pasadena, Jones 3206 

Red Reed Canyon, Ventura County 

Round Valley, Mendocino County 

St. Helena, vicinity 

San Clemente Island, Mearns 4048 

San Diego, canyons near, J. J. Hernleer 

San Francisco, Lone Mount Cemetery 

San Franciquito Creek, San Mateo County 

San Jacinto Mountains, shade along north fork of San Jacinto River, altitude 
3,000 feet, H. M. Hall 

Santa Barbara, Elmer 3940 

Santa Clara County, J. J. Hernleer 

Santa Cruz, Marcus E. Jones 

Santa Cruz Island, Stanford Herbarium 

Santa Cruz Mountains, 1903, N. L. Gardner 

Sausalito Hills, Kellogg and Herford 332 

Savage Hill, Amador County, altitude 2,200 feet, Hansen 53 

Shasta River, near mouth, Siskiyou County 

Stanford University, Santa Clara County, Rutter 163 

Stanford foothills, Baker’s collection No. 547 

Sulphur Banks, Lake County 

Sulphur Mountain Spring, Sulphur Mountains, Abrams and McGregor 46 

Sulphur Mountain Spring, Ventura County 

Table Mount, Butte County, altitude 600 feet 

Tamalpais 

Tassajara Hot Springs, Elmer 3178 

Topsajoin (?) Hot Springs, Monterey County 

Vaca Valley, Solano County 


OREGON 


Ashland, Stanford Herbarium 

Azalea Creek, Mears 

Cascade Mountains, Moseley in Kew Herbarium 
Columbia River, between 46° and 40° latitude 
Columbia River, rocky places, Ethel I. Sanborn 
Coos Bay, House 4746 

Corvallis, 1898, Moses Craig 

Dallas 

Deschutes River, 1885, Thomas Howell 

Jackson County, along Walker Creek, altitude 3,300 feet, Applegate 2339 
Lyall in Kew Herbarium 

Portland, 1885, L. E. Henderson 

Portland, open hillsides, Ethel I. Sanborn 
Portland, Walpole 44 and 8 
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Portland, rocky hillsides, 1903, J. Lunell 

Rocky Butte, Multnomah County, Ethel I. Sanborn 

Umpqua Divide, head of Elk Creek, altitude 1,400 feet, Leiberg 4190 

Umpqua River, east fork of North Fork, 6-10 miles east of Peel, altitude 1,500 
feet, Applegate 2,700 

Umpqua-Rogeu River Divide, dry hillsides, Ethel I. Sanborn 

Wasco County, 1896, L. F. Henderson 


WASHINGTON 


American Lake, south of Tacoma, F. S. Hall 
Orchard Point, Kitsap County, F. L. Pickett 
Seattle, F. L. Pickett 
Seattle, F. S. Hall 
Tacoma, seashore and bluffs, F. L. Pickett 
Union City, F. L. Pickett 

VANCOUVER ISLAND 


Vancouver Island, Tolmic, Douglas in Kew Herbarium 
Victoria, near Swan Lake and on the west side of Seanich Arm, J. R. Anderson 


CHAPTER II 


THE MORPHOLOGY AND ANATOMY 
OF RHUS DIVERSILOBA’ 


Rhus diversiloba T. and G. may be either a low deciduous shrub 
or a high climbing vine, as it readily adapts itself to local conditions. 
In sunny exposures it most frequently occurs as a low shrub 3-4 
feet high. One instance is known, however, of a treelike plant, 
14 feet high with a diameter at its base of 6 inches. In shady loca- 
tions it more frequently assumes a vinelike form and by means of its 
aerial rootlets ascends the trunks of trees to a height of 15-20 feet. 

The new wood has pale-grayish bark, is light in weight, brittle, 
and contains much pith. The ends of the young shoots and the 
petioles are usually red-brown in color. In the early spring groups 
of plants may be distinguished at a distance before fully leafing out 
by this red-brown of the young stems and leaves. The branches 
gradually become wood with the accumulation of successive annual 
rings, the bark thickens, roughens, and becomes the abode of many 
lichens and mosses. The bark on the old wood is brown-gray, 
furrowed lengthwise, has horizontal rows of wartlike lenticels, and 
on dead limbs peels off laterally, not spirally. The large branches 
have but few small lateral branches. In its shrubby form no differ- 
ence can be observed between the height of the male and that of the 
female plants, nor can any noticeable difference be determined in — 
the angles which the branches subtend to the trunk. The leaflets, 
too, generally have similar shapes on both plants. 

Flower panicles do not develop on the ends of young shoots, but 
form on the sides. The apical bud makes a growth of 4-5 centi- 
meters per year. It requires about four weeks for the full develop- 
ment of a leaf. The flower and leaf buds begin to expand simul- 
taneously, but the leaves soon expand more rapidly and conse- 
quently some of the leaves reach maturity before the flowers open. 
The expanding leaves are very tender and turgid, and sap flows 


* Reprinted from the American Journal of Botany, VIII (April, 1921), 179-91. 
14 


MORPHOLOGY AND ANATOMY 15 


quickly out of injured stem or leaf areas. These leaves are arranged 
alternately on the stem and have a phyllotaxy of 8/ar. 

The leaf scars are triangular in outline. The swelling where the 
leaf is attached may have the function, by its growth, of turning 
the leaf to a better exposure. 


THE LEAF 


The glossy, dark-green leaflets are deepest in color when in the 
sun, pale underneath, generally three in number, although some- 
times five, orbicular to ovate or oblong-ovate, undulate or plane, 
entire or variously lobed, segmented or toothed, and from 1 to 4 
incheslong. The five-leaflet variety, according to Brandegee (1890) 
is quite common on the Santa Barbara Islands. Leaves having 
five leaflets are also found on plants which have a majority of the 
three-leaflet kind. Leaflets are singularly variable in size, outline, 
and segmentation, even on the same plant. This fact constitutes 
one of the most remarkable features of the plant and is the princi- 
pal basis for its differentiation from R. Toxicodendron L. Leaf 
tracings (Fig 2, p. 5) made from mature leaves collected by the 
writer at Berkeley, California, on September 27, 1916, were taken 
from plants within a radius of roo feet, all of which were enjoying 
the same soil and exposure and had no apparent cause for such 
marked differences in leaf shape. 

Leaves in the sun differ from those in the shade, not only as 
regards color, but also in several structural details. The young 
leaves are covered with hairs, which dry out and fall off as the leaves 
become fully matured. These hairs are apparently more frequent 
on leaves exposed to the sun than on those in the shade. Other 
differences will be described later. 

In autumn, as in spring and summer, the plant is singularly 
attractive, its leaves turning many shades of red, yellow, and brown. 
This color change may be induced in leaves mature in midsummer 
by certain insect injuries, by attacks of fungi, or by an interference 
with the flow of sap caused by twisting the stem. There is no 
apparent difference between the: leaves of male and female plants 
in this respect. Some plants, however, particularly those in the 
shade, may have all their leaves yellow. Conversely, red leaves 
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seem to be peculiar to plants of sunny exposure, although there are 
many exceptions; far more frequently the leaves are mixtures of 
all three colors. The oldest leaves often assume autumnal tints first. 

The petiole in transverse section (Plate III, G, facing p. 36) has in 
form nearly a semi-circle for its dorsal side and a small concave arc 
as a ventral surface. Under the epidermis lie two or three layers of 
collenchyma cells. The vascular bundles, of which there are more 
than eighteen, are arranged in a flattened circle parallel to the outer 
surface of the petiole. The pith consists of large, thin-walled cells 
with very small triangular intercellular spaces. The vascular 
bundles are separated from each other by broad medullary rays. 
Large resin ducts are found in the phloem. ‘The primary cortex is 
bordered internally by a starch sheath. The cells of the xylem 
have thick and lignified walls. The pith is inclosed by bast fibers 
and xylem and takes up the largest part of the section. ‘There are 
no resin ducts in the pith or in the primary cortex. 

The leaf in transverse section exhibits palisade parenchyma 
occupying about one-third of the entire thickness of the mesophyl 
(Plate I, Fig. 4). The spongy parenchyma occupies about five 
layers of cells. Cells with crystal clusters, presumably of calcium 
oxalate, occur in the palisade parenchyma. The cells of the lower 
epidermis are similar to those of the upper epidermis but smaller; 
stomata are very frequent and apparently absent from the ridges. 
The leaves wilt very easily; it is hardly possible to bring a cut 
branch from the field to the laboratory without observing wilting. 
There are two kinds of trichomes on the leaves, multicellular club- 
shaped, and unicellular or multicellular bristle-shaped (Plate III, 
F, facing p. 36). 

The thick-walled bristle hairs occur mainly on the lower side 
on the ridges, large and small, of the leaf, although they are found 
also in fewer numbers on the upper side in corresponding places. 
The club-shaped trichomes, on the other hand, are found mostly 
between the ridges of the leaves. These two different forms of 
trichomes are similar to those found by Mobius (1899) on R. 
vernicifera L. and by Rost and Gilg (1912) on R. Toxicodendron 
L. Morphologically the club-shaped hairs seem to be glandular: 
first, because the upper multicellular portion is sharply marked off 
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from the basal portion, which resembles a stalk; second, the upper 
portion has thinner walls than the basal portion; third, they are 
found mostly on the young, rapidly growing organs of the plant, 
especially the floral region and the leaves, less on the green stem, 
and hardly at all on the woody portion. Schwalbe (1902, 1903) 
considered the poison of R. diversiloba to be excreted from glandular 
hairs on the surface of the plant. That such is not the case is 
shown in chapter iv, page 34. 

The club-shaped hairs are so minute as to be hardly discernible 
by the naked eye. They have a length of 0.071 mm. and a maxi- 
mum breadth of o.0027mm. Under the microscope they exhibit 
a clear, unicellular basal portion as an outgrowth of an epidermal 
cell, above which are the numerous cells that go to make up the 
main portion of the hair. The cells of the main portion when viewed 
transversely radiate from a longitudinal central axis. The apex 
terminates in a single cell, and the entire main portion of the hair 
is inclosed in a thin-walled sac. The hairs appear to be of two types, 
which apparently correspond to different stages in development: a 
densely granular and a sparsely granular form. This difference 
in granular density is interesting. In animal glands it has long 
been noticed that when a serous gland has been quiescent for 
several hours the secretory cells are granular throughout, and the 
outlines of the cells are only faintly marked as clear lines bounding 
the granular areas. When the gland secretes, many of the granules 
disappear and after prolonged secretion very few granules are left; 
i.e., during secretion the granules normally contained by the cells 
are in some way or other used up, probably to form a part of the 
secretion. Although the diminution of zymogen granules is a nor- 
mal occurrence in the secretion of the salivary, infra-orbital, 
lachrymal, mucous, and pancreatic glands, yet in the case of the 
mammary glands the opposite is true, viz., that granules begin to 
form with the commencement of secretion and do not occur during 
rest. In the mammary gland, the active growth of protoplasm, the 
formation of granules from the protoplasm, and the discharge of 
these granules in the secretion appear to go on at one and the same 
time. Investigation of the club-shaped hairs of R. diversiloba has 
not as yet revealed a positive glandular nature, and consequently 
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a relation between differences in their granulation cannot be defi- 
nitely connected with secretion. From a morphological standpoint, 
however, as above pointed out, the club-shaped hairs seem to be 
glandular. ; 

Club-shaped hairs from leaves gathered in the morning before 
sunrise and from those secured in the heat of the day could not be 
differentiated. Hairs from rapidly growing leaves could not be 
distinguished from those of old leaves or stems. Hairs from leaves 
grown in sunny exposures exhibited no differences, although they 
were present in greater number than those on leaves continuously 
in the shade. 

THE STEM 

A transverse section of a green stem of R. diversiloba shows, 
beginning at the outside, the following tissues (Plate I, Fig. 5): 
epidermis, with its trichomes and stomata; collenchyma; cortical 
parenchyma; pericycle, with bast fibers and thin-walled pericycle 
parenchyma; phloem, with resin ducts; cambium; xylem; medul- 
lary ray; pith. 

As the stem increases in diameter (Plate I, Fig. 3) the cortex 
develops a phellogen. The continuous activity of the phellogen 
results in an increasing thickness of the sheet of cork. The 
chloroplast-containing tissue beneath the cork layer maintains 
connection with the air by means of lenticels which have replaced 
the stomata. As may be anticipated, the dead cork cells are non- 
poisonous, i.e., they do not cause dermatitis when rubbed on the 
skin of a susceptible individual, and therefore do not constitute a 
means of transference for the poison. 

No resin ducts have been found in the pith of this plant. 
Engler (1881), studying R. Toxicodendron L., and Inui (1900), 
studying R. Toxicodendron var. radicans, were unable to discover 
resin ducts in'the pith. Jadin (1893) cited eighteen species of the 
genus which are provided with permanent pith resin ducts, and nine 
species which do not have them. 

At the periphery of the pith the small, outer cells acquire a thick 
wall and become sclerenchymatous. These thick-walled cells may 
assist the inner large-celled and the outer small-celled pith to main- 
tain a circular outline. A semi-circular row of bast fibers lies exter- 
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nal to the primary phloem and serves mechanically to protect the 
phloem with its resin ducts from external injury. 

In the phloem of the second year, new resin ducts appear. These 
lie neither in radial nor in tangential rows, but are so arranged as 
to be very nearly equidistant. The first appear in the secondary 
phloem between two primary resin ducts, and more are formed in a 
corresponding manner. It must not be forgotten, however, that 
the formation of resin ducts does not occur in a regular manner. 

New bast fibers do not appear to be formed in the pericycle. 
The epidermis has been almost wholly lost in the second year and 
is replaced by cork. 

The histology of the pith, wood, and bark of the older stems will 
be treated individually. ; 

The pith cells are polygonal and lie close together; they are 
generally wider than high, so that their vertical measurement is the 
smallest. In the specimens examined, the pith cells contained for 
the most part no particular substance; starch was found sparingly, 
and tannin sacs appeared as narrow, elongated cells. Tannin 
sacs, according to Engler (1881), appear abundantly in the pith of 
the Anacardiaceae and in all species of Rhus which he investigated. 
Pith tannin sacs are not necessarily characteristic of toxic species 
of Rhus, as Mobius (1899) was unable to find them in R. vernici- 
fera L. 

The bulk of the wood consists of simple, pitted wood fibers. 
In transverse section they are bordered at right angles, and are 
assembled in rows. The narrower and thicker-walled cells of the 
fall wood contain starch; the wider and thinner-walled ones of 
spring wood appear empty. 

The pits of the tracheal vessels are exclusively simple with 
circular or elliptical outlines. The walls are relatively thick. The 
structure of the vessel wall, where it is in contact with wood par- 
enchyma, is characteristic. In these places simple pits of large 
size are found chiefly on the vessel wall, and, side by side with them, 
either transitional or true bordered pits, but no separate bordered 
pits were noticed. The elliptical pits are transverse to the longi- 
tudinal axis of the vessel and parallel to one another, so that they 
remind one of scalariform perforations. 
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The medullary rays are, as a rule, uniseriate; sometimes, how- 
ever, they are biseriate. In tangential longitudinal section they 
are from three to eighteen cells high; radially their cells are joined 
together as are the stones in a wall of plane ashlar masonry. The 
walls of their cells are only moderately thickened, and their lumina 
are often filled with starch. The medullary rays are most noticeable 
in the lower part of the stem and in the roots. One small root had 
five primary medullary rays. 

The difference between fall and spring wood rests partly on the 
dissimilarity of the wood fiber cells and partly on that of the vessels. 
The first tracheals of spring are larger, thicker-walled, and stretched 
somewhat radially, while those toward the outer border of the 
annual ring are flattened to smaller, thicker-walled, and radial 
rings. The vessels in the spring wood are wider and more numer- 
ous, in the fall wood narrower and scarcer, as shown in Plate I, 
Figure 3. The breadth of the annual rings varies. 

The inner wood is colored yellow or yellow-brown. A great 
deal of this coloring matter can be extracted with hot alcohol. 
This extract behaves similarly to the extract of the related species 
R. Continus L. (Continus coggygria Scop.) in the following treat- 
ment: an orange-yellow solution in water was made bright yellow 
by hydrochloric acid, yellow-red by ammonia, orange N. with alum 
and sodium carbonate solution, and brown N. by calcium chlorid 
solution. Such a behavior by no means proves that the solutes 
from the wood of R. diversiloba are identical with those from R. 
vernicifera, although such may actually be the case. The coloring 
matter is naturally attached to the membrane of the wood cells, 
which appear golden yellow under the microscope and assumed a 
brown color with caustic potash. Besides the yellow crystals, the 
wood cavities contain a reddish amorphous resinous substance 
which is likewise soluble in 95 per cent alcohol. 

The primary cortex contains sclerosed parenchyma. 

The structure of the pericycle is characteristic. It contains 
many bast fibers, which, in transverse section, have the form of 
arcs whose convex sides are on the exterior and whose inner concave 
surfaces surround in each case a single, usually large, resin duct 
(Plate I, Fig. 5). 
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The resin canals in the later-formed portions of the bark have a 
lumen, and are arranged more or less regularly in concentric circles 
as heretofore described. The old resin canals appear to be obliter- 
ated through a kind of tylotic growth. On one transverse section 
through the bark of an old stem which has already thrown off the 
primary covering there are many resin canals differing in form, out- 
line, and dimensions. The innermost are open and nearly circular, 
but usually more strictly oval in shape, stretched tangentially, and 
of larger circumference than the outer ones. The outermost, par- 
ticularly in old stem parts, are entirely or almost entirely obliter- 
ated through the luxuriant growth of intruding contiguous tissue. 
It is possible to observe at different heights of the same resin canal 
different states of development so that in one place it may still be 
open and in another closed. This occurrence of tyloses in the secre- 
tory ducts is similar to that described by Mobius (1899) in R. 
vernicifera L., by Leblois (1887) in Brucea ferruginea, and by 
Conwentz in the intercellular canals of other plants. 

The secondary medullary rays, as already noted, are usually 
constituted of one row of cells. Where biseriate rays are found, it 
is sometimes noticed that they split apart tangentially while they 
remain intact radially. From this it would seem that adjacent 
cells of the two columns of the medullary ray are only loosely 
united, whereas those cells which constitute a radial row are more 
firmly attached. 

Besides what has already been said regarding the phloem, it 
should be added that the sieve tubes and their companion cells 
extend tangentially and build approximately alternating bands with 
the layers of phloem parenchyma cells, as in the stem section of 
Aristolochia Sipho Strasburger (1898). The phloem apparently has 
but little starch, which is found deposited chiefly in the medullary 
rays. These cells also give a distinct reaction for tannin with ferric 
chlorid. 

MORPHOLOGY AND ANATOMY OF THE ROOT 

The root system in its ramifications resembles the crown, in 
that comparatively few strong branch roots are formed which carry 
the fine, interlaced roots. The spread of roots depends largely 
upon the nature of the soil, and upon the supply of food and water. 
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There is a strong tendency to form long, lateral roots, particularly 
in shallow soil. Propagation by layering is very frequently made 
use of naturally by the plant to insure its food supply and reproduc- 
tion. The fine, interlacing rootlets are dark brown in color and 
are covered with fine root hairs of a lighter color. The apical tips of 
the rootlets are light yellow or colorless for several millimeters. 

As in other roots, after the secondary phloem is formed the 
cambium soon takes on a circular form in section, and behaves in 
the formation of xylem and phloem exactly as in the stem (Plate I, 
Fig. 2). 

The wood of the root is less firm than that of the stem; there 
exist numerous large bundles, the fiber cells are less strongly 
thickened, the medullary rays are broader, being indeed commonly 
composed of two layers of cells. 


MORPHOLOGY AND ANATOMY OF THE FLOWERS 


Rhus diversiloba is strictly dioecious, so far as my observations go. 
The male and female plants begin to bloom at about the same 
time. At Berkeley, California, but few of the flowers were open 
April 4, 1915. The next spring the plants near the Greek Theater 
at Berkeley bloomed mostly between March 22 and May 1. In 
1917 at Pasadena I noticed some male plants at the foot of the 
Mount Wilson trail in bloom on January 5. On February 28, 1917, 
the plants of both sexes were just starting to bloom in the Arroyo 
Seco, south of the Colorado Street bridge, Pasadena. In spite of 
their yellow-green color, the flower panicles are conspicuously dis- 
played as a result of their size and their accumulation on the ends 
of the twigs. The presence of the staminate flowers is made very 
noticeable by their fragrant jasmine or hyacinth aroma. The 
pistillate flowers, on the other hand, have no apparent perfume. 
At this point it may be well to mention that an aromatic perfume 
so similar as to be perhaps identical is noticed when the fresh end 
of a freshly broken branch is smelled, and that this perfume, unlike 
that of the flowers, is not confined to the male plant, but is observed 
also in the female. The similarity between the perfume of the sap 
and that of the flower becomes more marked upon purification. 
The “aqueous solution” as made and described in a previous 
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paper (McNair, 19162) contains this more purified sap perfume. 
The panicles of the male and female flowers are somewhat differ- 
entiated as to location and structure. 

The flowering shoots of the male plant commonly bear as many 
flower panicles as leaves, in which case neither the highest nor the 
lowest leaves develop any panicles in their axils. The lowest 
leaves of the flowering shoot soon fall off and more readily expose 
the flower panicles to insects, while the highest leaves remain and 
tend to protect the blossoms from the direct sunlight, wind, and 
rain. The panicles are 7 cm. long and stand somewhat stiffly 
upright at a sharp angle to the axil of the attached twig. The 
longer ones bear about a dozen side twigs of the first order, of which 
the three lowest ones are about'2 cm. long and in their turn are again 
richly branched. Toward the tip the side twigs of the first order 
become shorter and are not further branched. They are formed 
like a bunch of grapes, and.the end of a panicle is likewise visibly 
terminated by a flower. The same regularity, as nearly as could 
be determined, appears in the arrangement of the side twigs of the 
first order on the panicle stem as was noticed in the phyllotaxy. 
Minute woolly hairs appear on the panicles at the blooming time, 
particularly on the bases of the panicle stem and on those of the 
side twigs. 

The flowers are placed singly on stalks from 4 to 7mm. long, and 
have a diameter of from 5 to 7mm. when fully opened. The 
flowers have five calyx leaves, five petals, five stamens, and one 
rudimentary ovule; only by way of exception do six or eight occur 
and in one flower with six stamens six petals occurred also. 

The calyx leaves are tongue-shaped and have broad bases. 
They are about 2 mm. long and have a dark-green color. 

The petals are long-ellipitical in shape, narrowed at the base and 
at the point, and somewhat pointed in the front. They are 4 mm. 
long and in the middle about 14mm. wide. When in bloom the 
flowers are strongly bent downward. The color of the petals is 
light green, much lighter than that of the calyx leaves. 

The stamens are 23 mm. long. The white filaments, which are 
nearly twice as long as the anthers, shove themselves between the 
anther halves, which somewhat retreat from each other underneath. 
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The anthers are introrse and are borne on upright but slightly 
curved filaments. 

The rudimentary ovary forms a keg-shaped pivot about 1 mm. 
high, and has three discernible stigmas. Between the ovary and 
the anthers is a disk, which during flowering time glistens with 
nectar. 

The flower, as viewed from above, is divided into five broad 
lobes, which stand in front of the petals and are separated by the 
insertion of the stamens; each lobe is again slightly indented in the 
middle. The outer and inner rims of the disk are somewhat arched 
toward the top; from this construction a ringlike depression appears 
in the middle. 

While just as many inflorescences as leaves are found on the blos- 
som shoots of the male plants, the number of panicles on the female 
plant is only about one-half as great as that of the leaves. The 
leaves, however, are more numerous on the blossom shoots of the 
female. The number of leaves fluctuated between seven and nine 
in several investigations of shoots, while the number of panicles 
ranged between three and five. As on the male plant, neither the 
lowest nor the highest leaves bear inflorescences in their axils but 
only the middle ones. The panicles have a length of 3 to 6 cm. 
They are not stiffly erect as in the male, but on the contrary only 
limply placed. The side twigs of the higher order than those of 
first order are up to 2.5 cm. in length and have about as numer- 
ous branches, but shorter side twigs of the higher order than those 
of the male. The entire female panicle has about the same general 
outline as the male panicle. The anatomical structure of the 
panicle axis is essentially similar to that of the vegetative twig in 
the first year, and there is no noticeable difference in this respect 
between the male and the female panicle. Particular structures 
for tensile strength are not noticed in the axes of the fruit panicles. 
The stems of the pistillate flowers are not longer than 1 cm. and are 
often 5mm. long. The flower itself is smaller than that of the male; 
its diameter, it is true, measures about 5 mm., but the petals are 
less curved. 

The five calyx leaves are somewhat similar to those in the stam- 
inate flower, but slightly shorter. The five petals are spread out 
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flatter and do not have the curled side rims. They are approxi- 
mately 3mm. long and 1.5mm. broad. Five stamens also occur 
in the pistillate flower; their anthers are of nearly the same length 
as the fertile ones of the staminate flower, but the filaments are 
about 1.5mm. long and therefore much shorter than those of the 
male. The anthers are shrunken, of a dirty yellow color, with 
pollen absent, so that the entire pistillate flower and panicles appear 
darker. As seen from the broad side, the pistil originates in a 
somewhat compressed, egg-shaped ovary which is extended in a 
short style. ‘Toward the top the style spreads out into three thick, 
brownish stigmas which are beset with papilli. The ovary is also to 
be considered as constituted by three carpels, of which, however, 
two are rudimentary so that they appear only in the stigmas. 
Between the stamens and the ovary is the disk, which is similar to 
that of the staminate flower except that it is narrower because of 
the greater expansion of the ovary. 

As far as the growth and the finer structure of the flower are 
concerned the male and female flowers show a great similarity. 
If one investigates young inflorescences on which the individual 
flowers are distinguishable as small buds, it is noticed that each 
flower stands in the axil of a comparatively large carrying leaf which 
somewhat overhangs the flower. The outside of the bract, as well 
as the stigma and the axil, are covered with upward-bent trichomes. 
These trichomes are of two forms, one a single, long, bristle hair 
and the other a short, apparently glandular, hair with a single- 
celled base and many-celled ovoid head. These hairs are similar to 
those previously described as found on the leaves and stems. Fur- 
ther developed flowers, which, with their panicles, are 2 mm. long, 
have a hairy, carrying leaf longer than the panicle. The calyx 
leaves, the petals, and the stamens lie alongside each other like 
small enlargements and finally the carpels arise as wall-like growths. 
In this instance, in which one can clearly recognize the construction 
of the bud, the stamens are egg-shaped and are covered by the short 
petals and the longer calyx leaves. Finally the disk shows itself 
between the gynoecium and the androecium. The course of the 
vascular bundles may very clearly be recognized in the mounted 
material, as resin ducts contained in the phloem have their contents 


26 RHUS DERMATITIS 


turned brown. In the calyx leaf, which is formed with a broad 
base, five ribs appear of which the middle one is the strongest and 
most branched. On the other hand, the petal, which had a small 
base, has only one short, weak, or unbranched rib on each side of 
the strongly branched midrib. 

The disk appears in longitudinal section as a wide, somewhat 
sunken cushion. Toward the bottom its tissue is large-celled; above, 
on the other hand, it consists of small, closely united, plasma-rich 
cells, of the sort common to glandular tissues. Many small 
crystal clusters lie on the border of both tissues and in the upper, 
small-celled tissue, but are lacking in the lower, large-celled tissue. 
The epidermis consists of rather small polygonal cells and contains 
numerous stoma-like apertures whose guard cells are almost always 
larger than the other epidermal cells. A small space is found under 
the stoma-like opening. ‘These openings apparently do not serve 
for gaseous interchange, but for the excretion of a glistening and 
strongly aromatic fragrant nectar whose existence has already 
been mentioned. 

The development of the stamens in pistillate and staminate 
flowers is apparently similar to the time of the formation of pollen 
mother-cells. In the pistillate flower no pollen grains are formed, 
the anthers remain empty, and have a shrunken appearance. 
The filaments of the pistillate flower remain as short as those of 
the staminate flower until the flowers open. The stamens naturally 
develop farther in the latter. Pollen formation occurs in the anthers 
but shows nothing particularly noteworthy. The vascular bundles 
of the anthers contain no resin ducts, these having ended halfway 
up the filaments. The anther is also to a certain degree the only 
organ of the plant which has no resin-like or poisonous sap. It is 
not surprising then that the pollen has no toxic action on the human 
skin (McNair, 19160). Similar observations have been made by 
Inui (1900) on the pollen of R. vernicifera, by Warren (1913) on 
that of R. Vernix, and by Rost and Gilg (1912) on that of R. Toxi- 
codendron. ‘The pollen sacs of R. diversiloba are composed of two 
coalesced sporangia, as is common in angiosperms. Their dehis- 
cence occurs by a longitudinal slit, developed where the two coalesced 
sporangia join. According to Edgeworth (1879), the pollen of 
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the Anacardiaceae is oval with three slits. The fresh pollen grains of 
R. diversiloba are ellipsoidal, about 1/800 sq. mm. in horizontal area, 
with a width one-third to one-half thelength. The exineis roughened 
by minute, sharply pointed projections. When the pollen grains are 
immersed in N/4 KOH they assume a spherical form with no color 
change. In the material treated (which had been fixed in alcohol 
and xylol, stained, and mounted in balsam like the rest of the plant 
material), the spores assumed spherical shapes or in some instances 
became rounded tetrahedrons. As is common in entomophilous 
plants, the pollen has no surfaces so modified as to permit the wind 
to take hold of it, of the nature of the bladder-like appendages of 
the pine pollen, etc. Whereas anemophilous pollen has a dry outer 
covering to prevent large masses of pollen from adhering to the 
flower and hindering wind transportation, the entomophilous pollen 
of R. diversiloba is surrounded with a sticky substance so as to adhere 
to the feet and other parts of the insect. In common with other 
entomophilous flowers, R. diversiloba has perfume-secreting glands 
heretofore described which may serve to attract insects. The 
pollen itself being non-toxic and not wind-blown, the aerial trans- 
mission of the poison by the agency of pollen is quite out of the 
question. 

As in the female flower the stamens develop to a certain 
advanced stage, so the ovary develops in the male flower to the 
extent that an almost fully developed ovule is produced. Such 
development of an ovule in a flower which is functionally purely 
staminate, borne on a purely male plant, is a phenomenon which has 
been but rarely observed. Each ovary contains regularly but one 
ovule. The funiculus becomes curved at its apex, so that the body 
of the ovule lies against it, and, although the axis of the body is 
straight, the micropyle is directed toward the surface of origin; 
thus the funiculus appears as a ridge along one side of the body of 
the ovule, and the ovule is anatropous and consequently of the form 
most common among angiosperms. 

The ovule, in the mature female flower, fills the ovarian cavity. 
The outer integument, therefore, occupies considerable space. 
The micropyle is somewhat widely removed from the upper arch- 
ing of the nucellus. The inner integument is widely tubular and 
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lengthened outwardly over the nucellus, in which the embryo sac 
is again somewhat pressed back toward the inside so that a wider 
path is prepared for the pollen tube. The advantage of an anatro- 
pous ovule is apparent when it is remembered that the pollen tube 
advances along the wall of the ovary, and that the micropyle is thus 
brought near the wall. It is not surprising, then, that this plant 
with its efficient apparatus for fertilization should have large fruit 
production. 

Numerous germinating pollen grains are found on the stigmas 
of open pistillate flowers. ‘The pollen tubes grow inside between 
the stigma papillae and pass through four to six cells of which the 
upper one is longest and thickest. On the stigmas of the staminate 
flowers such papillae are not formed, so that here no pollen grains 
are found. The wall of the ovary is penetrated by numerous 
vascular bundles with resin ducts which continue to the upper 
end of the pistil where the resin ducts terminate blindly with pointed 
ends. ; 

The development of the fruit, which terminates the life of the 
plant, has been taken up in chapter v. 


EXPLANATION OF PLATES I AND II 


PLATE I 


All figures have been reduced one-half in reproduction and now show 
magnifications as follows: Figure 1, X10; Figure 2, X10; Figure 3, X 23.3; 
Figure 4, X470; Figure 5, X01.65. 

Fic. 1.—Transverse section through the same stem as in Figure 3. 

Fic. 2.—Transverse section through a woody root. 

Fic. 3.—Transverse section through a stem older than that of Figure 5, 
showing annual rings with their varied formations of spring and fall growth. 

Fic. 4.—Transverse section through mature leaf showing cystolith in 
palisade parenchyma. 

Fic. 5.—Transverse section through stem showing cork cambium; tracheal 
tube (1); pericycle with sclerenchyma cells or bast fibers and thin-walled 
pericycle parenchyma; phloem with resin duct (R); cambium (C); pith (P). 


PLATE II 


All figures have been reduced one-half in reproduction and now show 
magnifications as follows: Figure 1, X 23.3; Figure 2, X 23.3; Figure 3, X470; 
Figure 4, X 23.3. 
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PLATE II 
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Fic. 1.—Transverse section through a male flower near its base, showing 
five calyx leaves (C) with resin ducts (R), five petals (P) with resin ducts (R), 
five stamens (S), and the non-fertile ovule (0). 

Fic. 2.—Transverse section through a female.flower near its apex, showing 
five calyx leaves (C) with resin ducts (R), five petals (P) with resin ducts, five 
rudimentary anthers with neither pollen nor resin ducts, and the fertile ovule 
(O). 

Fic. 3.—Transverse section through an unripe fruit near the seed, showing 
numerous crystals. Size of hexagonal crystal, 0.007 Xo.0025 mm. 

Fic. 4.—Transverse section through an unripe fruit showing an abundance 
of resin ducts (RR). Diameter of largest resin duct, 0.0085 mm. 


~CHAPTER IM 
RESIN CANALS OF RHUS DIVERSILOBA’* 


In Rhus diversiloba T. and G. the resin passages are situated in 
the roots, stems, leaves, and fruit in the phloem of the primary 
vascular bundles. In addition, there are others in the secondary 
bast of the stem and root. 

The root contains a single, wide resin canal in each of the phloem 
portions of the primary bast. In the secondary bast, resin canals 
in concentric circles with smaller lumina are successively added. 
After the secondary phloem is formed in the root, the xylem and 
phloem are formed exactly as in the stem. 

In the stem the phloem portion of the primary bundles is 
separated from the parenchymatous outer cortex by a strong bundle 
of sclerenchymatous (bast) fibers of crescent-shaped transverse 
section. These fibrous bundles are almost in contact with one 
another at their margins, and thus constitute a ring around the 
outer cortex. Outside of this sclerenchymatic ring no resin pas- 
sages are found, but large ones are located immediately within it, 
one in the phloem of each vascular bundle. In the secondary 
cortex, which is formed later internally, new canals are formed 
successively in the strands of the bast. The cortical passages of 
the secondary bast are connected in the internodes by more or 
less numerous tangential anastomoses, and thus combine to form 
a more or less complete cylindrical network in the bark concentric 
with the stem cylinder. The cortical passages in the nodes an- 
astomose with one another. The leaf passages extend up the inter- 
node to the plexus of anastomoses. 

The vascular bundles which pass into the petiole are arranged 
in curves to follow the outline of the petiole in its transverse sec- 
tion. These branch when they reach the leaflets. The resin pas- 
sages are arranged in the petiole as in the primary vascular bundles. 
The canals may be absent in the weaker bundles, however. 


« Reprinted from the Bolanical Gazette, LXV (March, 1918), 268-73. 
3° 
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In the midrib of the leaflets the fibrovascular system is divided 
into two parts. One, the superior, the ventral, is formed of three 
reunited bundles placed under the endophloem; the other, the 
dorsal, has five to seven bundles arranged in an arc, and has also 
five to seven resin passages in the phloem parts. 

All lateral ribs contain at least one passage on their dorsal sides, 
which is in the phloem as usual. Some of the resin canals seem to 
end blindly in the spongy parenchyma and palisade parenchyma, 
while others apparently anastomose in a reticulate manner like the 
vascular bundles which they accompany. 

Trecul (1867) noticed in R. Toxicodendron L., to which R. diver- 
siloba is very closely allied, the obstruction of the resin canals at 
the base of the petiole just before the fall of the leaves. This 
obstruction is effected by an increase in the parietal cells of the 
canals, and thus constitutes an instance of tylosis, similar perhaps 
to the obliteration of the old canals in the bark. The enlarged 
cells divide and the new ones produce more of the same kind. Soon 
the ducts are seen on the outside of the parenchyma at the place 
of insertion of the leaves. At a small distance away in the leaflet 
the passages have a normal appearance and are filled with sap. 

According to Sieck (1895), the resin canals of the Anacardiaceae 
are of schizolysigenous origin. The first development of the inter- 
cellular cavities can readily be observed in R. diverstloba, which has 
good, clear channels. In the beginning the evolution of the resin 
tube in this plant is clearly schizogenous. It forms itself from a 
little group of cells individually much narrower than the other 
parenchyma cells. A short slit soon appears toward the center 
of the group. When this slit enlarges itself, a little of the resinous 
sap appears. The opening, first irregular in outline, enlarges to a 
channel of considerable sizé with a regular circular outline and ig 
bordered by narrow cells. This is by far the form most commonly 
noticed and is plainly schizogenous. Some of the secreting cells 
may eventually break down altogether to leave their secretions in 
the cavity formed by their disintegration, and thus be designated 


It should be stated that Sieck worked with Anacardium occidentale, which is not 
very closely related to R. diversiloba, a fact which may explain the apparent difference 
in origin of the secretory canals. 
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lysigenous in character. Cavities so appearing in my investigations 
of this plant may have been due to imperfect sections. At any 
rate, lysigenous cavities are apparently in the minority. 

If these observations be compared with previous works on other 
Anacardiaceae, it will be seen that there are no essential differences 
in the arrangement of the intercellular secretory reservoirs. Which 
genera should be poisonous, or why their poisons should vary, either 
in physiological action or in chemical composition, cannot be 
deduced from this part of their anatomies. : 

Plants other than the Anacardiaceae that secrete resin, emul- 
sions of gum-resin, etc., in passages are as follows: Coniferae, 
Alismaceae, Aroideae, the tubifloral Compositae, Umbelliferae, 
Arliaceae, Pittosporeae, many species of Mamillaria, Clusiaceae, 
and Ailantus and Bruceae of the Simarubeae. 

The abundance and comparatively large size of the resin ducts, - 
together with their fusing, make an intercommunicating system. 
When a wound is made, the sap and its poison are quickly pressed 
out, either by the tension of the elastic walls of its own cells or by 
a combination of both. In the spring the sap is very watery, 
while the autumn product is much thicker, granulous, and slower 
in exudation. The sap, which is properly an emulsion, is, when 
first expressed, white or light gray in color, and as it quickly 
coagulates and browns in the air, it forms an efficient covering for 
the wound. The sap is darkened in the air, mainly by oxidation 
as is shown in chapter viii: first, when deprived of oxygen the sap 
darkens but very slowly; secondly, when in the presence of oxygen 
the sap darkens rapidly; and finally, ultimate chemical analyses 
of the sap before and after darkening show an appreciable differ- 
ence only in the oxygen content. 

Under the microscope the freshly exuded sap is in part a colorless 
liquid and in part made up of minute globules. Very soon some of 
these globules become dark brown, while the fewer remaining 
globules continue to be colorless. While this change has been 
taking place, oblong rectangular colorless crystals separate out. 
The first crystals to separate are larger than those which form 
later. This process of crystallization probably has its cause in the 
evaporation of the menstrum. If these crystals be viewed through 
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a petrogaphic microscope, they are seen to be birefringent, similar 
perhaps to those noticed by Wiesner (1900) in the sap of R. 
vernicifera. On adding water the light-colored globules disappear, 
but the brown ones remain. The addition of alcohol, on the other 
hand, causes the solution of the brown globules. 


SUMMARY 


1. The intercellular secretory canals of R. diversiloba T. and 
G. are found in the roots, stem, leaves, and fruit in the phloem of 
the primary vascular bundles. There are other secretory canals 
situated in the secondary bast of the stem. They are found also 
in the phloem of the mesocarp of the fruit and in the hypocotyl 
and cotyledons of the embryo, 

2. Their formation may possibly be schizolysigenous. In the 
beginning they are clearly schizogenous. 

3. There are no essential differences in the arrangement of the 
intercellular secretory reservoirs between the poisonous and non- 
poisonous Anacardiaceae. . 

4. From an anatomical standpoint there is no reason why the 
poisons of the Anacardiaceae should vary either in physiological 
action or in chemical composition. 


CHAPTER IV 
THE ORIGIN AND OCCURRENCE OF THE POISON'™ 


The freshly exuded resinous sap of Rhus diversiloba has long been 
known to be capable of producing dermatitis when applied to the 
skin. With this in mind, investigations were carried out to see 
whether the poisonous portions of the plant are limited to those 
portions that contain the resin canals. 

Microscopical examination of the staminate flower shows four 
resin ducts in the receptacle and pedicel, one in each petal, but no 
resin ducts more than halfway up the basal filaments of the stamens. 
Realizing the absence of resin canals in the anthers, it was thought 
perhaps the pollen might be non-toxic (see Plate III, D). The 
pollen was collected by shaking the flowers over a glass funnel to 
the stem of which a test tube was attached. This pollen was found 
to be non-poisonous when rubbed into the skin of an individual 
sensitive to the poison. An alcoholic extract of the pollen was non- 
toxic, nor did the pollen or the alcoholic solution assume a dark- 
brown color when treated for five minutes with potassium hydroxid 
as does the poison. It is concluded, therefore, that the pollen is 
incapable of producing dermatitis. Similar non-toxic results have 
been obtained with the pollen of R. vernicifera by Inui (1900), with 
that of R. Vernix by Warren (1913), and with that of R. Toxico- 
dendron by Rost and Gilg (1912). 

C. Schwalbe (1903) considered the poison of R. diversiloba to be 
excreted from glandular hairs on the surface of the plant. As the 
resin canals are not connected with the epidermis or with the tri- 
chomes, it was considered that these, like the stamens, might also 
be non-toxic. ‘Two different forms of trichomes have been noticed 
on the plant, similar morphologically to those found by Mébius 
(1899) on R. vernicifera and by Rost and Gilg (1912) on R. Toxi- 
codendron; namely, a unicellular or multicellular needle-shaped 
hair, and a multicellular club-shaped hair (Plate III, Ff). Morpho- 


t Taken from the American Journal of Botany, VIII (March, 1921), 137-38. 
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logically the club-shaped hairs seem to be glandular; first, the upper 
multicellular portion is sharply marked off from the basal portion, 
which resembles a stalk; second, the upper portion has thinner walls 
than the basal portion; third, they are found mostly on the young, 
rapidly growing organs of the plant, especially on the floral region 
and the leaves, less on the green stems, and hardly at all on the 
woody portions. 

When the green stem, pedicel, or main ribs of the leaf, which are 
covered with trichomes, are rubbed on skin sensitive to the poison, 
no dermatitis results. Care must be taken, however, that the 
epidermis of the plant is not broken severely enough to cause the 
resinous sap to exude. 

The fresh, green leaves were placed in a finger bowl and soaked 
in room temperature in 9g 5 per cent alcohol for ten minutes. The 
leaves had been examined first under a hand lens to make sure that 
through possible injury no resinous sap was on the surface. When 
placed in the finger bowl the sap was prevented from running down 
the pedicel from the cut end into the alcohol. The leaves when 
taken out of the alcohol had lost their gloss. The pale-yellowish 
alcoholic solution remaining was concentrated by boiling in an 
open beaker. It was found to be non-toxic. It was not darkened 
by potassium hydroxid nor did it respond to other chemical tests 
for the poiscn. These results indicate that neither the plant tri- 
chomes nor their exudate are poisonous. 

The cork cells of the older stem were likewise found to be non- 
toxic either when the branch was rubbed on the skin or when an 
alcoholic solution was made of scrapings from the outermost cork 
cells of a branch as thick as a man’s wrist. 

As no resin ducts were seen on a microscopical examination of 
the pith of a one-year-old stem of the poison oak nor in the woody 
stem, experiments were undertaken to determine their toxicity. 
The bark was carefully removed from the pith, a clean knife being 
used to shave off the outermost portions of the pith. The pith was 
then cut up in small portions and extracted in a Soxhlet apparatus 
with hot 95 per cent alcohol. This alcoholic solution when con- 
centrated gave neither a physiological test for the poison nor any 
of the chemical tests. 
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A similar experiment carried on with the woody xylem gave 


corresponding results. 
SUMMARY 


1. The fresh sap emulsion is the only part of the plant capable 
of producing dermatitis. 

2. Those portions of the plant that do not contain the resin 
canals do not normally have this kind of toxic effect. 

3. The non-toxic portions are the anthers, pollen, xylem, 
epidermis, cork cells, and trichomes. . 


EXPLANATION OF PLATE III 


The material selected for the sections was fixed in a chromacetic fixative 
(x per cent by weight chromic acid in water, 0.5 per cent glacial acetic acid by 
weight). Suitable pieces were then hardened by placing in alcohol of different 
concentrations in series of 6 per cent, 12 per cent, 25 per cent, 50 per cent, and 
75 per cent, then in xylol and paraffin and finally in paraffin. Sections were 
then cut on the microtome in series, fastened to clean slides with egg albumen, 
stained with safranin and Delafield’s haemotoxylin, and finally washed in 
absolute alcohol, in xylol, and mounted in balsam. By this treatment ligni- 
fied and suberized walls were stained red and cellulose walls violet. 

The photomicrographs were made with an electric arc as the source of 
light. The amount of magnification was calculated by the aid of a ruled slide 
on the miscoscope stage and of a rule on the ground-glass focusing screen, using 
the same lenses as were used in the exposure. The photomicrographs have been 
reduced 2? times. 

A. Transverse section through a lateral leaf rib, showing a resin duct. 
The resin duct is 0.0053 mm. in diameter. The shortest distance to the bast 
ring which surrounds the resin duct is 0.0056mm. X168.4. 

B. Young shoots showing simultaneous expansion of leaves and flower 
panicles (reduced one-fifth). 

C. Transverse section through a woody root. 7.5. 

D. Transverse section through a staminate flower near the apex showing 
five calyx leaves with resin ducts, five petals with resin ducts, five anthers show- 
ing absence of resin ducts and presence of pollen, and the non-fertile ovule. 
X 40.9. 

EF. Transverse section through a green stem, showing epidermis with its 
trichomes, collenchyma, cortical'parenchyma, pericycle with sclerenchyma cells 
or bast fibers, and thin-walled pericycle parenchyma. 40.9. 

F. Leaf epidermis with attached club-shaped trichomes. (Size of trichomes 
0.071 X0.0027 mm.) X 353.7. 

G. Transverse sections of petiole. The largest resin duct has a diameter 
of o.ormm.; the smallest is 0.0044 mm. in diameter. The largest pith cells are 
larger than the smallest resin ducts. It is 0.02 mm. from the corner of the 
petiole section to the bast ring which surrounds the nearest resin duct. 33.8. 
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CHAPTER V 


RESIN AND POISON VERSUS FAT FORMATION 
IN FRUIT" 


Stevens (1908) has noticed that the green fruit of Rhus radicans 
is very poisonous. Stevens and Warren (1907), when investigating 
the fruit of R. vernix, found the green fruit highly toxic, while the 
ripe fruit is harmless. Warren (1909) attributes this interesting 
change in toxicity to an apparent replacement of acrid resins by 
wholesome and palatable fats. Besides these species of Rhus, a 
fat (Japan wax) has been found in four species of Rhus: R. suc- 
cedanea L., R. acuminata DC., R. vernicifera DC., and R. sylvestris 
Sieb. and Zucc. (Lewkowitch, 1914). All six of these species are 
poisonous, and it is interesting to note that the discovery of fat in 
the fully matured fruit of R. lawrina Nutt. may add a non-poisonous 
species to the list. 

Investigations? were begun by me on the fats from R. laurina 
Nutt. and R. diversiloba T. and G. with two objects in view: (1) to 
discover whether or not these fats are identical with Japan wax, 
and (2) to determine, if possible, the connection between this fat 
and the poisonous property of R. diversiloba. This latter problem 
appeared all the more interesting when the fact became apparent 
that during the ripening of the drupes their poisonous properties 
simultaneously decreased with their increase in fat. When the 
fruits have reached full maturity (when the semi-transparent 
epidermis loosens and easily falls off from the waxy mesocarp) 
they are non-toxic. The toxicity was tested by thoroughly rubbing 
the pulverized fruits, as well as an alcoholic solution from them 
(concentrated to one-third of the original volume of the fruits), on 
the skin of a sensitive person. 

The fats experimented with were obtained by boiling the ripe 
fruits in 95 per cent alcohol under a reflux condenser. The fat 

t Reprinted from the Botanical Gazette, LXIV (October, 1917), 330-36. 


2J am indebted to Professor T. Brailsford Robertson for having placed the 
resources of his laboratory at my disposal during this investigation. 
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samples were purified by repeated solution, evaporation of the 
solvent, and crystallization of the solid matter. The substances 
thus purified are pale yellow, hard, with a conchoidal and some- 
what lustrous fracture. Their odor recalls that of tallow and 
beeswax. Under the microscope they appear to consist of small 
and large refractive grains. They are insoluble in water, slightly 
soluble in cold 95 per cent alcohol and ether, easily soluble in hot 
95 per cent alcohol (separate on cooling to granular crystalline 
mass), warm ether, benzol, petroleum ether, and carbon bisul- 
phid. They form grease spots when melted on filter paper. 
That glycerol is probably a constituent is evident from an irritating 
odor of acrolein evolved when the substances are mixed with 
powdered potassium bisulphate and heated in a dry test tube. 


TABLE III 


ANALYTICAL FIGURES OBTAINED 


R. diversiloba R. laurina 
Specific gravity... .. 0.9872 18°5C. 0.8987 18°5C. 
Solubility aenee 170 136 
Todine absorption. . . 8.79 per cent (Hiibl.) 11.44 per cent (Hiibl.) 
Saponi valuey...... 220.6 CS ar 
Melting-point......| 53°C. TAGs 


* Mg. per liter in 95 per cent alcohol at 20° C. 
t Mg. KOH per gm. 


From a consideration of their physical and chemical properties 
so far determined, the fats from R. laurina and R. diversiloba seem 
to be similar to Japan wax. This means that similar fats have 
been found in a non-poisonous and a poisonous species of Rhus. 

The wide variance in the physical and chemical constants of 
Japan wax obtained by different experiments, and different experi- 
ments by the same investigators, may have been due to several 
factors, namely, adulterations of water, starch, oil of Perdlla oci- 
moides Linn. (Brannt, 1896), tallow (Brannt), the fact that the 
fat becomes transparent below its fusing point (18-23.5° F. below 
m.p., Brannt), the fact that the melting-point becomes higher with 
the age of the sample (Brannt), impurities, and different methods 
of analysis. 
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MORPHOLOGY OF FRUIT OF R. DIVERSILOBA iN RELATION TO 
FAT FORMATION 

The ripe fruit of R. diversiloba is oval, 5-9 mm. broad, 4-6 mm. 
high, and 4-6mm. thick. When first formed it has a shining 
grass-green color and smooth texture. When dry it becomes brown 
and presents long, dark stripes which previously were only slightly 
indicated. The outer surface of these stripes is depressed because 
of the collapsing of the large resin ducts which lie directly beneath 
them. The outer layer of the fruit, which is a drupe, is something 
over 1mm. thick. In the horizontal cross-section twenty to thirty 
large resin passages are present. These form a single outer row 
completely around, which conforms with the general outline of the 
drupe. Many smaller resin ducts are present, which alternate with 
the wider ones to form a row next to the seed. The arrangement 
on the top and bottom of the drupe is less regular. The epidermis 
is bordered by two or three layers of strong sclerenchymatous 
cells. Between these border layers and the resin passages lies the 
parenchymatous tissue whose cells for the most part contain solid 
fat. In the ripe fruit the fat appears in the principal tissue of the 
mesocarp. Fat is not found in the exocarp, the thin walls and the 
inner boundary of the mesocarp, the sclerenchymatous cells, the 
cells of the vascular bundles and their sheaths, and the parenchy- 
matous sheaths of the resin passages. 

The presence of solid fat in the fruit cannot be detected before 
July. At the beginning of August fat formation is nearly com- 
pleted. The granulated layer of fat can be seen in the cell between 
the membrane and the protoplasm. This layer makes the lumen 
smaller, increases on the outside, and goes in between the already 
formed fat. Its granular form changes to striated masses. Before 
the formation of this fat in the fruit a progressive increase in the 
starch content is noticeable. Starch forms partly in the chromato- 
phores in the cell and partly in the cells. When the fruit cells are 
rich in starch the cells contain besides only granular protoplasm and 
nuclei. ‘This starch gives a positive reaction with iodine. When 
fat formation is near completion no starch can be detected in the 
fruit. In fruits which have nearly completed their growth the resin 
passages are everywhere constricted by the growth of parenchyma 


4O RHUS DERMATITIS 


sheaths. From a consideration of these phenomena fat is apparently 
formed from starch and not from the resin-like poisonous sap. 

This view does not seem untenable, for it has been proved that, 
in the storage foods of plants, carbohydrates and fats are inter- 
changeable, and in certain cases carbohydrates are entirely replaced 
by fats. Starch is stored in potatoes and in the tubers of dahlia, 
and cane-sugar is stored in beet root; the seeds of the two former 
plants contain oil, while those of the beet are starchy. Although 
the grains of most grasses contain starch, some instances are known 
in which fatty oil is present instead (Phragmites communis, Koeleria 
cristata, etc.). In the cotyledons of Impatiens Balsamina amyloid 
is stored in the form of enormously thickened walls, while in other 
species of Impatiens the tissue of the cotyledon is thin-walled and 
oil is present instead of reserve cellulose. 

The change of carbohydrates to fats in the seeds of plants 
has been studied by Schmidt (1891), LeClere du Sablon (1893-97), 
and others. These investigators have shown clearly that as the 
carbohydrates decrease in seeds the fat increases. For instance, 
when almond seeds first begin to ripen, they are rich in carbo- 
hydrates and poor in fat; when fully matured, however, they are 
poor in carbohydrates and rich in fat. The seeds of Ricinus and 
Paeonia are also typical cases. It seems as though the oil in the 
mature Ricinus seed comes from glucose, while that of the Paeonia 
is formed from starch. As it is possible for the plant to translocate 
fat as such, provided it be an emulsion sufficiently fine, or in the 
form of fatty acids and glycerine, it might appear to some that 
the fats in seeds have not been formed in situ, but have been 
conveyed there by the sap. It cannot be denied that translocation 
of fat may occur to a certain extent; but it is a fact that fats will 
appear as the carbohydrates disappear in immature seeds even when 
removed from the parent plant. This fact, when considered with 
the facts known regarding the formation of fats in vegetative organs 
under the influence of cold, leads to the inevitable conclusion that 
fats are formed at the expense of carbohydrates and that this trans- 
formation may occur in situ. 

Schmidt (1891) and LeClerc du Sablon (1893-97) have shown 
conclusively that during the germination of oily seeds a reversal of 
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this process takes place, carbohydrates being formed apparently 
from fat. 

The processes by which carbohydrates are changed to fat 
are still unknown. As the carbohydrates do not contain such 
complicated carbon chains as the fats, the formation of fat from 


TABLE Iv* 


Montus iN Wuicn Fruits or Porson Oak (RHUS DIVERSILOBA) Have 
BEEN FouND IN STOMACHS OF CALIFORNIA BirpDs 


Jan. | Feb. |Mar.| Apr. | May | June | July | Aug. |Sept.} Oct. |Nov.] Dec. 


Asyndesmus lewist . 0... cen scs locas. Perea eres Arie ern DCA eller. a cse)ciaences ecoktct| eaten 
Baeolophus inornatus....... Pearle Se. | Weateee. cil nyebaenl tants ere elt cetate x Ko teres, ot [ben, 2 acl lleaees cave 
Carpodacus mexicanua...... Na RAN een a edopell teasers keke Botte a Bacared Soe | Olataeaal oealioee oe 
Chamaea fasciala ......... x OS lie jae agence Pan note (esac ties x x <x x 
COLA DES COP EF oe ciecee sow 5 a IX awa | epel seats at | esertsus)| oteee ee Pca lotcll seecacta lie. x x x 
Dendroica auduboni........ Se enes-all enter [is eras eae | ap Meeteced| comers cesfeath Mok x 
Dendroica coronata.........|..... dah il eee Parti bee Wace ny) eeteg ts ln, ares pie se x x 
Dryobates nuttalli.......... Dele a cette Gow Ge cat Staaten SaaS 4 MM eae Pl ee mes 
Dryobates pubescens........ Pra veal Oevtetayal (res ctseel| hoc, omma| aaNet | Peetngen  euctare td bie Oo sil ee x ROWS te wes 
Heleodytes brunneicapillus...|..... Peer Ue Biel led at ea Vecdentetlie cea tere en Ok SS Ae RE oleate are 
Hylocichla guttata.......... x Dee ara cedl haeurea eae st hes cad eas Meese toatl atone x Gan rate 
Hylocichla ustulata......... RAAT eda eed ovescall canceieie Inve oe Pe acailic cadens Wee all DS Xa aeneeee 
TXOVEUS MACUIUS «viv sce > « Pein ota a ate estore eteme lias 1s 34] tanass allie lec sie Peet eel Oa eae 
Junco hyemalia............ DG Mere sal altace Soeealheaee Reed hea x x Se lhottete 
Lanivireo solitarius.........|..--. Beco ail ete nrecexsll eck east al | feac oh rarea| ebay etl ltovere eed tare ets x x > ial larencat 
Lophertyx californicus...... Se Soma earn ie ities Aerie ani | (Piece eer) x< o< < x< >< 
Melospiza melodia......... Leo Gel Aaeeaal baccallanate sone Somyeiielbeeaereden ercenal ee Da ies hit Pes 
Mimus polyglotios.......... Berard | ate ees tency ee SIE tei tres (cation ae area Ieee | Ore Bors 
Passereiia Thacd.....+....: RA aiei| (uatt dealt ane ce tie eran Aan epett ene oll eaten foe ceria SP AaH rhe Oe Millers Annas | Perea tes 
Pedioesetes phasianellus.....|..... Fey hed eset ac eyacsereral later B sbatotelll Rr Sear lateie aphiltotere fers OTS seth | ucterets 
Penthestes atricapillus......|..... NA eestor Were Section arte Sra aa ee vais eaamiees eevee acon fea eh 
Phloeotomus pileatust...... See Oe ea leekl etenc ell uch oP ee crt CS Sete | eS 
PEC MUUGID Nec iene ta on SACERS Werenra ects siearecct | Meseoencnl ievcor tee 
PAGO DUCE). ereceteaielnstsere ee Sees lleoaieeteny tckevereual |e cetancte 2 Dae 4 Nieton Gl ene 
PYPUOCHISSOUS oa tows oe Bee alll 5, eee ay ioe Peeots ean aa x SC nee 
JASNA GT HOt TiS reer, Nicos, HAO OCP eee a house, ps Paco ieee oe os OK alliieeeie 
SOIT DOMES TITLIELIIDIES: desea inher oh onaial| resign Werte |e tera atalelr [in eneree ln celle x x 
MRORINUS CEICMO WAM v ey Oe Meares allard cts alae Ss alle qa See eee cll ae x 
SSOVONNTSTILTUCOMS stasis tees ee amoral |e sie : re * Dee ied 
Sialia mexicanad..........- Sorensen Pil ecetsdsl| Cter val | Garr shaw ners ROO Sate lara titled sera 
SPUYTEPICUS PUDEL). hs ans. \iine wae yee ae |e Aa Se meee Re ot eeeuees| iaieeree x 2S llocacd 
Thryomanes bewickit....... Co lhe cerca etl eater | oe rece esas | ceeaer eared esareeteae | veer Leiraee ae lowe Arata linge a Nee 
Toxostoma redivivoum....... x odllacces | cet ei pramare lsat oN Pte ayet > Gaal eect < 
V SFE0 WISN ena wo eie.8 flo tes ser Rati || A sate eae [kee ants erihee care, 8 teat x > Cagle fae 
Vireosvlva IGG = ees caise es ke a fe nine © ieee oe: Be defer Bees trea voheal Pr saves De GalKyacccanall sexe oa srara lla tacaxe 
Zamelodia melanocephala,...|..... Replies Sraeeell aeanyee | mee Or baghen eee Seed noes x SCE Nahas 
Zonotrichia coronata........|..-- orice all eaves crpibanselixemeel Mt atte aileric sty sp iltchenecem x x DS. AlRorbe 
Zonotrichia leucophrys...... eat ee oa uray cle eeu shor | crates aehtPesrecceh GR eae essw Meee eal Ohana Recess 
BR Otale ren cuyaere stecersysuer-te 10 8 ° I ° I is 9 16 26 20 6 


* Table communicated to me by E. W. Nelson, Bureau of Biological Survey, United States Depart- 
ment of Agriculture. 
7 Examined by H. C. Bryant. 


carbohydrates must consist of a synthesis, in which the CHOH 
group is converted into CH,; hence a reduction must occur. 

The formation of fat from carbohydrates in the plant has its 
parallel in the animal. The great influence of carbohydrates on 
fat formation in the animal was observed and proved by Lawes and 


Number of Birds 


30 


25 


20 


15 
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Gilbert (1859), Voit (1895), Lummert, and many others by means 
of a series of nutrition experiments with different animals, with 
foods especially rich in carbohydrates, who have apparently proved 
that a direct formation of fat from carbohydrates actually occurs. 

The fat of the poison-oak fruit is not a reserve food supply for 
use of the cotyledon; this is shown by morphology and sprouting. 
When the drupe is planted, the growing embryo does not utilize the 
fat, as it remains unchanged. The fat, however, may be of service 
to the seed as a protection against cold on account of its low power 
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Fic. 3.—Frequency polygon showing time when and number of birds that eat 
R. diversiloba fruit. See Table IV. 


for heat conduction, increasing its chance of dispersal by streams, 
as it is far lighter than starch (specific gravity of starch 1.56, 
fat 0.9872); as a protection from rain and humidity; as a pro- 
tection from fungi (Pfeffer, 1900); and as an attraction to birds 
and therefore a factor in seed dissemination.t The ripe fruits 
persist on the plant during the winter, long after the leaves have 
fallen, some until May. Birds, therefore, can see them for a long 
distance. When eaten, the fatty covering of the drupe only is 


* The common occurrence of the plant along fences and under trees may be due 
to the transportation of seeds by birds, and the prevalence of this plant along streams 
may be due to the fact that the ripe fruits are lighter than water and are consequently 
carried by streams. 
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digested; the ejected seeds can still germinate. Mdébius (1897) has 
observed the fruits of R. vernicifera eaten by half-wild pigeons at 
Frankfurt. Reinecke has recorded the doves of Samoa as eating 
the fruit of R. iahitensis. Barrows (1895) speaks of the consump- 
tion of the fruit of R. venenata and R. Toxicodendron by the crow. 
After eating the fruits the crow rapidly digests the nutritious pulp 
and ejects from the mouth (in less than 40 minutes after eating) 
the seeds clean and devoid of pulp, together with the sand swallowed 
to aid in digestion. Of these ejected seeds 90 per cent germinated. 

Bryant (1916) has observed that the favorite food of the 
road runner (Geococcyx californianus) during the winter season 
consists of the fruit and seeds of R. integrifolia. Unlike many 
birds which turn their attention to vegetable food during the winter 
season, the road runner appears to discriminate as to the kind of 
seeds taken. Of the stomachs examined, those of twenty-six 
(31.3 per cent) contained the seeds or fruit of R. integrifolia, and 
8.4 per cent of the food taken by all the birds was made up of this 
element. The attention of the road runner is apparently attracted 
to this vegetable food only during the winter season, when insects, 
lizards, and other kinds of food are least abundant. 


SUMMARY 


1. Substances more similar to Japan wax than to any other fat 
have been isolated from the ripe fruit of R. laurina and R. diversiloba. 

2. A decrease in the poisonous properties of the fruit of R. di- 
versiloba occurs simultaneously with the increase in fat content. 

3. The decrease in the poisonous properties in the ripening of 
the fruit of R. diversiloba eventually results in the fruit becoming 
non-toxic. This phenomenon is not necessarily due to a chemical 
transformation of the poison into fat for: (a) subsequent to the 
formation of fat the cells in which it is deposited become filled with 
starch; (0) it is possible for the plant to transform starch into fat; 
(c) fat is not formed in the parenchymatous sheaths of the resin 
passages; (d) consequent upon the formation of fat, the resin 
passages are everywhere constricted by the growth of parenchyma 
sheaths; (e) a similar fat has been found in the fruit of a non- 
poisonous species of Rhus. 


CHAPTER VI 


LIABILITY TO POISONING RELATIVE TO GROWTH 
OF PLANT" 


At just what stage in its life the Rhus diversiloba plant first con- 
tains its irritant poison has not yet been determined. After the 
plant has become several years old, however, all parts.except the 
xylem, cork cells, epidermis, and trichomes are toxic. Although 
many persons know the sap of the stems and leaves to be poisonous, 
yet there are some who do not consider the sap of the roots toxic. 
Such is the case, however, as is attested by persons who have come 
in accidental contact with the broken roots of the plant while 
digging out other botanical specimens (Kunze, 1883; Stirling, 1913). 
The poisonous action of the roots might be expected from their 
structure, as they have numerous vertical resin canals encircling 
the xylem (Plate III, C, facing p. 36). 

The resinous sap of the stems and roots retains its toxicity 
probably without much variation in amount or in the degree of 
virulency throughout the year. This is evinced not only by cita- 
tions from literature (White, 1873; Beringer, 1896) and by statistics 
(Table V), but also by experiments conducted with the sap by the 
writer. 

The virulency (the liability to cause poisoning) of the plant 
varies with the different seasons of the year in accordance with the 
stage of growth of the leaves, stems, and flowers. When the first 
leaves of the plant are unfolding in the spring they are very turges- 
cent and easily injured. Analogously, the growing stems are less 
resistant than the mature stems. The mature leaves of the plant 
are not nearly as easily injured. Of the mature leaves, those that 
grow in the shade have a weaker structure than those which develop 
in the sun. From this fact one might expect the shade leaves to be 
less resistant to injury. 

The amount of poison in the plant varies with the capacity of 
its resin canals. Of this variation in amount, that of the stems and 


Reprinted from the American Journal of Botany, VIII (March, 1921), 138-46, 
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leaves is most commonly effective in the index of virulency. The 
leaf area undoubtedly makes its greatest increase in the spring 
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Fic. 4.—Frequency polygons showing monthly percentages of male (¢) and 


female (¢) cases of Rhus dermatitis treated at the University of California Dispensary. 


Compiled from Table V on pages 45-47. 
This chart shows plainly that the percentage of cases is greatest in the spring 


(when the plant is budding, as indicated on Plate III, B) and previous to the time when 
the plant is in bloom. The usual seasonal drop in the percentage of cases in October 
may be due to the fact that the leaves of the plant have assumed bright autumn 
tints and are then not only more conspicuous but less poisonous. It is also evident 
that poisoning may occur, although less frequently, during the months (November, 
December, January) when the plant is leafless and dormant. 
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between the time when the leaves begin to unfold and the time when 
the flowers open. From this latter time the leaf area of the plant 
is nearly constant until the leaves begin to fall in autumn. Four 
weeks are generally required for the full development of a leaf. 
The flower and leaf buds begin to expand simultaneously, but the 
leaves soon expand more rapidly and reach maturity before the 
flowers open (Plate III, B). The staminate and pistillate plants 
begin to bloom at about the same time. At Berkeley, California, 
but few of the flowers were open April 4, 1915. The next spring 
the plants near the Greek Theater, at Berkeley, bloomed mostly 
between March 22 and May 1. Either the amount or the virulence 
of the poison in the autumn leaves is less than that of the normal 
mature leaves. Of the autumnal leaves the red are less toxic than 
the yellow, and when the leaves have finally withered and fallen 
they are non-toxic (McNair, 1917c; and chap. viii). 

Inui (1900) has noticed that the amount of secretion of R. vernici- 
fera is influenced by the conditions of light and atmospheric hu- 
midity. In potted plants the secretion lessened when carbon 
assimilation was hindered. Similarly, secretion was greater in 
damp than in dry air. This secretion therefore seems to bear a 
relation to transpiration and hence to turgor. As the degree of 
turgor varies indirectly with the amount of transpiration, other 
factors being equal, secretion would be least when transpiration is 
greatest. Turgor, too, is a necessary accompaniment of growth; 
flaccid tissues do not grow larger. If those influences which affect 
R. vernicifera have a similar action on R. diversiloba, then secre- 
tion, and consequently the plant conditions for poisoning, would 
be greatest during that time of the year when the growth of the 
plant is most active and the tissues least resistant, namely, in the 
spring. Obviously enough, when the plant is in full leaf and when 
growth has diminished, its resistance to injury will be greater and 
the liability of poisoning by it less. 

The malignancy of the plant may also be considered in rela- 
tion to its visibility or conspicuity. From this standpoint the 
virulency of the plant would be indirectly proportional to its con- 
spicuity. The plant is least conspicuous when it is not in leaf, more 
conspicuous in the spring when the leaves and flowers are expand- 
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ing, still more easily recognized when in full leaf, and most likely 
to be observed when its leaves have assumed their bright autumnal 
colors. 

The virulency of the plant may be summarized according to its 
toxic portions, the virulency of the resinous sap, the turgescence 
and ease of fracture of its parts, the conditions of light and atmos- 
pheric humidity, and its conspicuity. The liability of poisoning, 
then, by R. diversiloba tissues decreases as follows: immature leaves 
and flower parts (except anthers and pollen), mature leaves, green 
stems, young roots, woody stems, and woody roots. According 
to the amount of poison in the plant, however, virulency would be 
greatest during the period of full leaf. This factor gives way before 
the far greater balance of factors just mentioned. 

This theoretical consideration of the liability to Rhus poisoning 
from a botanical point of view has its counterpart in clinical 
statistics. The latter lend analogous evidence to the conclusion 
that spring has the greatest number of cases, that a sudden decrease 
in cases occurs during the time of the autumn tints, and the least 
number of cases takes place during the dormancy of the plant from 
November until February. It should be noted, also, that in 1915 
the greatest number of cases among Berkeley students (Table V) 
was in March, previous to the opening of flowers about April 4, 
and that in 1916 the maximum number of cases occurred during 
February previous to the maximum flowering period (March 22- 
May 1) of that year. This evidence contradicts the belief prevalent 
among many people that the plant is most malignant during its 
flowering period. Some of the opinions expressed in medical liter- 
ature in regard to malignancy are as follows: most cases usually in 
spring (Busey, 1873); most noxious at the period of efflorescence 
(Yandell, 1876); most cases in summer and autumn (Park, 1879); 
greatest activity during the flowering season, from May to October 
(Philadelphia; Blackwood, 1880); most virulent from July 1 to 
September 1 (Hubbard, 1885); worst in December when buds are 
coming out and in May when leaves fall (California; Baldwin, 1887); 
poisonous at all seasons of the year (Philadelphia; Beringer, 1896); 
most poisonous when in bloom (Davis, 1897); cases most prevalent 
at the season of the year when the foliage is beginning to show 
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itself (Cantrell, 1898); most poisonous when in bloom (Harriman, 
1898); especially virulent just as the buds come in the spring 
(Thudichum, 1903); more active (in New York) during the summer 
months, the last two months of spring, and the two first months of 
autumn (Hadden, 1906). 

The number of cases of dermatitis from R. diversiloba is influ- 
enced, not only by the condition of the plant, but also by those 
conditions which tend to make individuals come in contact with it or 
with substances coated with its poisonous sap. The Clinical 
statistics, therefore, do not constitute a true index of the virulency 
of the plant, since the total number of persons exposed is not known. 
The number of exposed persons in all probability varies at different 
times of the year, according to: the weather conditions, state of 
other vegetation, individual freedom, etc. 

Many attractive wild flowers are found in the same locality with 
R. dwersiloba shrubs, such as Clarkias, Godetias, Collinsias, Brodi- 
aeas, and larkspurs (Parsons, 1907). John Muir (1911) “often- 
times found a curious twining lily (Stropholieion Californicum) 
climbing its branches.” Robert Louis Stevenson (1883) describes 
a tramp in California woods as follows: 

We struggled toughly upward, canted to and fro by the roughness of the 
trail, and continually switched across the face by sprays of leaf or blossom. 
The last is no inconvenience at home; but here in California it is a matter of 


some moment. For in all woods and by every wayside there prospers an 
abominable shrub or weed, called poison-oak (Rhus diversiloba). 


The desire to gather spring wild flowers is often greater than the 
fear of R. diversiloba. Circumstances thus combine to bring a 
person in contact with the plant at the time when it is capable of 
doing the most harm. 


CHAPTER VII 


THE NON-BACTERIAL NATURE OF 
THE DERMATITANT®™ 


In a previous publication (McNair, 1916a) I have stated that 
the principal poisonous constituent of poison oak (Rhus diversiloba 
T. and G.) (ie., that portion of the plant that produces Rhus 
dermatitis) was chemical. Since that time a contrary opinion has 
been published by another writer (Frost, 1916). For this reason 
I take the present opportunity to attempt to set forth more clearly 
my reasons for believing that the etiology of poison oak dermatitis 
is not bacterial. 

To my present knowledge Rhus poison was first thought to be 
bacterial in 1882 when Burrill attributed the poisonous action of 
poison ivy (R. Toxicodendron L.) to a micro-organism. The 
description of this micro-organism as it appeared in the American 
Naturalist (Burrill, 1883) is as follows: 

M. toxicatus—Cells globular, single and in pairs, rarely in chains of several 
articles 0.00002 inches in diameter, movement oscillatory only. In species of 
Rhus, and believed to be the peculiar ‘‘poison”’ for which these plants are noted. 
They may be found in the interior tissues of the stem as well as upon the leaves. 
Transferred to the human skin they multiply through the sweat ducts (?), set 


up the inflammation so well known. If again transferred to healthy skin the 
same phenomenon follows. 


As Burrill changed his opinion in regard to the bacterial nature 
of the poison, his own words make reply to his early articles in 
his letter to the editor of the Garden and Forest (Burrill, 1895): 


Sir,—You ask for a statement from me as to the poisonous principle of 
Rhus Toxicodendron. I wish such statements could be made with confidence, 
but it must be acknowledged that I do not know as much about the matter as 
IT once supposed I did..... It is well known that in Rhus poisoning the effect 
shows only after 12 to 24 hours, suggesting incubation. This led me to under- 
take some studies upon the matter. I put some carefully secured juice of the 
growing plant upon a marked spot on my arm. Very serious results followed, 
though I had not considered myself very susceptible to the poison. After 12 


t Reprinted from the Medical Record (June 16, 1917). 
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hours the spot was slightly reddened ; at the end of 24 hours it was considerably 
inflamed and somewhat swollen, but was still nearly confined to the originally 
infected area. During the next 24 hours the inflammation greatly increased 
and spread widely until nearly the whole forearm became involved. Colorless 
serum began to exude, first from well-defined papules, then apparently from the 
entire surface. This serum was transferred to other parts of my body, and in 
one instance produced similar inflammation. 

Minute spherical bodies had been found in the milk-sap of the plant, and 
similar ones were seen under high magnification in the exuding serum. These 
were taken to be micrococci. At this time no attempts were made to cultivate 
them in artificial media, and no other demonstration was had of the truthful- 
ness of the assumption that the spherical bodies were living organisms. Infec- 
tion experiments upon myself were discontinued for obvious reasons. But 
following up the idea of the parasitic nature of the disease (?), applications were 
made of various germicidal agents, with apparently favorable results. Since 
that time abundant evidence has been had of the value of carbolic acid—two 
to three per cent-—in glycerine as a pallitative or curative lotion. 

But some studies made a few years later tended to discredit the agency of 
bacteria in the case, at least as self-acting parasites. The particles in the milk- 
sap of the plant were found to be constituents of it, rather than independent 
organisms. As upon other leaves there are various kinds of bacteria common 
to those of Rhus Toxicodendron, but none could be found capable of such effects 
upon the skin. There are living organisms in great numbers, at least at times, 
in the exuding serum; but no cultivations from these were successful in secur- 
ing such as cause inflammation. Here the matter was again dropped. There 
still seem to be some reasons for supposing bacteria have to do with the irrita- 
tion, but proof of it must be considered wanting. 


Frost in his paper in the Medical Record (1916) considers Rhus 
dermatitis “primarily a systemic infectious disease of the exanthe- 
matous type caused by the invasion by a definite bacterial organism.” 
He describes a form of bacteria which he found constant on all the 
leaves examined. From culturing this bacillus he attempted to 
prove that it was pathological, and the cause of Rhus poisoning. 
He says: “The culturing of these bacilli lessened whatever virulence 
they possessed originally, for inoculation by inunction of the pure cul- 
ture into the skin produced, after 48 hours, only a slight redness, 
without itching or burning, and followed by no further symptoms.”’ 

In support of his bacterial idea he cites (1) “the incubation 
period”; (2) ‘the complete natural immunity shown by certain 
individuals”; (3) “this immunity lost through a lowering of the 
physical resistance, or a hypersensitivity may be established” : 
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(4) “exposure may be strictly limited to proximity of the plant”; 
(5) “the first appearance of the exanthema is often on an area 
untouched directly by the plant, and protected from subsequent 
indirect contagion or windblown virus”; (6) “febrile symptoms”; 
and (7) “anaphylaxis.” 

In answer to the foregoing points I give*the following: 

1. The incubation period although it may occur in bacterial 
diseases is in itself no absolute proof that the disease which it accom- 
panies is bacterial. The incubation period is influenced by the 
dose, as can be easily proved by direct application of various alcoholic 
dilutions of the sap of R. diversiloba on areas of skin equal in 
area and on anatomically corresponding places of the body. 

2. Although immunity toward this poison may exist, no case 
has yet been proved when the fresh plant sap or its extracts have 
been directly applied to the skin (Warren, 1909). Nor has any 
artificial immunity been experimentally established (von Adelung, 
IQT2). 

3. Sensitiveness to many chemical irritants is reduced or accen- 
tuated’ at times supposedly through a change in the physical resist- 
ance of the patient. Such a condition therefore constitutes no 
proof that bacteria alone may be thus affected. . 

4. Transmission of the disease from plant to person is not 
limited to the proximity of the plant. Actual contact with the 
resinous sap of the plant must occur. This can take place directly 
or indirectly, e.g., the hands can carry the poison to such parts of 
the body that exterior clothing, etc., do not reach. The poison is 
not wind-carried unless by smoke, or possibly by dust and insects. 
The pollen is non-toxic (McNair, 19160). 

5. The first appearance of the dermatitis may be on an area 
untouched directly by the plant but not protected from subsequent 
indirect contagion (McNair, 1916c;_ von Adelung, 1912). 

6. Febrile symptoms accompany other diseases than those of 
bacterial origin. Febrile symptoms are the exception and not the 
rule in R. diversiloba dermatitis (McNair, 1916c). 

7. Von Adelung (1912) in experiments with rabbits and guinea 
pigs was unable to secure either immunity or anaphylaxis. Ford 
(1907) considered at one time that he had established immunity 
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to R. Toxicodendron. Upon repeating his experiments, however, he 
was unable to secure successful results (von Adelung, rgr2). 


CONCLUSION -: 


1. In the consideration of the validity of the non-bacterial 
etiology of poison oak (R. diversiloba T. and G.) dermatitis, circum- 
stantial evidence such as the incubation period, possible immunity, 
and possible anaphylaxis which do not positively prove either the 
bacterial or chemical nature of the poison, is of little value. 
(Immunity and anaphylaxis may be obtained by proteins of bac- 
terial as well as non-bacterial origin.) 

2. The principal poisonous constituent of R. diversiloba by direct 
evidence is non-bacterial for: (a) No bacteria have been isolated 
from the interior of the plant which will cause characteristic Rhus 
dermatitis. (6) No bacteria have been isolated from the surface 
of the plant which will cause characteristic Rhus dermatitis. An 
uninjured leaf, petiole, or green stem when rubbed on the skin of 
a sensitive person will not cause Rhus dermatitis. Cultures on 
artificial media of bacteria from poison ivy (R. Toxicodendron Bs) 
by Burrill, and of bacteria from poison oak (R. diversiloba T. and 
G.) by Frost have failed to produce characteristic Rhus dermatitis. 
(c) No bacteria have been isolated from the serum of Rhus dermatitis 
vesicles and cultivated which are capable of producing Rhus der- 
matitis. (The presence of any bacteria in the serum may be due to 
secondary infection from scratching, etc.) (d) Serum from Rhus 
dermatitis vesicles when rubbed on the skin (which may even be 
lacerated) of a susceptible individual will not cause Rhus dermatitis. 
(e) Rhus dermatitis has only been successfully experimentally 
caused by direct contact with the resinous Sap or sap products and 
the smoke from the burning plant. (f) Unlike bacteria when the 
sap is mixed in equal volume with 1/500 bichlorid of mercury 
and kept for forty-eight hours the mixture is still poisonous. 
(g) Unlike bacteria when the sap is heated to 210° F. moist 
heat in steam autoclave for two hours it will still produce Rhus 
dermatitis. 


CHAPTER VIII 
THE OXIDASE OF RHUS DIVERSILOBA* 


THE PRESENCE OF THE OXIDASE IN THE PLANT AND ITS 
RELATION TO THE PLANT POISON 


It has often been noticed that when a plant of Rhus diversiloba 
T. and G., is injured, the exuding sap rapidly becomes brown and 
hardens into a black, shiny, varnish-like substance. This phe- 
nomenon becomes more interesting when it is realized that the 
violently irritating properties of the fresh sap are completely lost 
during the formation of this resin-like body. This change in toxic 
properties may be readily followed in connection with the darkening 
of the sap, as the poisonous property of the freshly exuded sap is 
soluble in 95 per cent alcohol, as well as its non-toxic black oxida- 
tion product. The poisonous and non-poisonous alcohol-soluble 
substances may readily be separated, however, for the oxidation 
product is insoluble in xylol, whereas the toxic substance is soluble 
in xylol. 

No evidence is here set forth to prove that the substance dark- 
ened is the poison. ‘The darkening of the sap through oxidation is 
considered here merely as an indicator of the extent of the loss of 
toxic properties. 

This darkening and loss of toxic properties seems to be mainly 
due to oxidation in the presence of moisture, as the following 
experiments indicate: 

Sap from a fresh incision in a Rhus plant was thinly coated for 
about 1 sq. cm. on the inside of test tubes, 2 by 6 inches in size, 
which had been thoroughly cleaned in concentrated sulphuric acid 
saturated with potassium dichromate. ‘The tubes were now filled 
with gases as follows: two with oxygen; two with hydrogen from 
the reaction of zinc and sulphuric acid, purified by bubbling suc- 
cessively through ro per cent lead nitrate, ro per cent silver nitrate, 
and alkaline pyrogallol; two with carbon dioxid; two with nitrogen 


* Reprinted from the Journal of Infectious Diseases, XX (May, 1917), 485-08. 
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secured by shaking air with alkaline pyrogailol in a Hempel pipet, 
and two with air. These gases, before entrance to the test tubes, 
were dried by passing through calcium-chlorid tubes. One test 
tube of each gas had rc.c. of distilled water placed in it. The 
tubes were finally corked with rubber corks, sealed with paraffin, 


Fic. 5.—Rhus diversiloba leaf. A and B indicate the resinified poison on insect- 
injured leaf. 


and kept at the temperature of the surrounding air, which at this 
time ranged between 13° and 19°C. The results are as follows: 

In dry air, the sample did not appreciably darken. 

In moist air, the sample darkened after five hours. 

In dry oxygen, the sample did not appreciably darken. 

In moist oxygen, the sample darkened after three hours. 

In dry hydrogen, the sample did not appreciably darken. 

In wet hydrogen, the sample darkened after two days. 

In dry carbon dioxid, the sample did not appreciably darken. 

In wet carbon dioxid, the sample darkened very slowly after 
two days. 

In dry nitrogen, the sample did not appreciably darken. 

In wet nitrogen, the sample darkened after two days. 

In 20 mm. vacuo, the sample darkened after two days. 

The absorption of oxygen during the drying of the sap can be 
readily followed by its increase in weight. Fresh sap spread in a 
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thin layer within a beaker was dried in a desiccator in an atmosphere 
of hydrogen until constant weight had been attained (about twelve 
hours). The sap-coated beaker thus freed from moisture was 
placed in a damp place for several days. ‘At the expiration of this 
time the beaker and contents were again placed in a desiccator until 
constant weight was secured. An increase in weight of approxi- 
mately 1 per cent, together with the hardening and darkening of the 
sap, had occurred. The increase in weight, however, did not cease 
after several days, but continued for at least a month. 

By the use of a combustion furnace it was found that fresh sap 
when dried contains a lower percentage of oxygen than a specimen 
which has been exposed to the air fora week. All the other elements 
remain constant. The increase in weight, therefore, is due to 
oxidation. 

Experiments were next conducted to determine the effect of 
different temperatures upon the darkening of the expressed sap. 
Test tubes, the same size as those described and similarly cleaned, 
were thinly coated inside, over about 1 sq. cm., with fresh sap. 
One cubic centimeter of distilled water was now placed in each test 
tube, and rubber corks introduced. They were then individually 
subjected to the following temperatures: 

At 5° C. a sample did not appreciably darken. 

At 20° C. a sample darkened after four hours. 

At 30° C. a sample darkened after four and one-half hours. 

At 40° C. a sample darkened after five hours. 

At 50° C. a sample darkened after seven hours. 

At 60° C. a sample darkened after twenty-four hours. 

At 80° C. a sample did not appreciably darken. 

At 100° C. a sample did not appreciably darken. 

These experiments indicate that the optimum temperature for 
the oxidation of the sap by the enzyme lies somewhere between 
5° and 30°C. and nearer 20° than 30°C. The total range of its 
activity lies between 5° and 80° C. 

Atkins (1913) has observed that a browning of expressed sap is in- 
variably associated with the presence of an oxidase. (The brown saps 
which Atkins investigated were those from Hedera helix, Syringa 
vulgaris, Magnolia acuminata, Catalpa bignonioides, Fraxinus 
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oxyphylla, Fraxinus excelsior, and Helianthus multiflorus.) This 
phenomenon is analogous to the changing of the sap of the lactree, 
R. vernicifera, when exposed to the air for some time. It is trans- 
formed into a very beautiful black varnish, which the Chinese and 
Japanese use for varnishing their furniture (Yoshida, 1883). It is 
not surprising then that an oxidase should be found in R. diversiloba. 

Similar oxidizing enzymes have been found by Bertrand (1893, 
etc.) in plants destitute of chlorophyl; for example, two mushrooms, 
Boletus euridus and Agaricus sanguineus. The enzyme, then, is 


Fic. 6.—Rhus diversiloba leaves. A indicates resinified poison on injured part; 
D, resinified poison at base of leaflet; B, C, E, scale insects (Aspidiotis). A case of 
natural immunity. The scale insects were identified by Mr. G. A. Coleman. 


not necessarily a dependent of chlorophyl, and when present in 
green plants it might be expected to continue its work of oxidation 
in the leaves after they have become destitute of chlorophyl. The 
death of the protoplasm, as well as the presence of conditions unfav- 
orable to the normal metabolism of the cell, might not improbably 
be followed by increased oxidase activity. This has been found 
true in the case of insect injury to R. diversiloba, abscission of the 
midrib in the leaf, severe twisting of the stem, and a number of 
other instances. It has been noticed when mulberry trees were 
cut back too frequently that an abnormal yellow color and crinkled 
appearance resulted in the leaves; Suzuki (1900) investigated this 
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to find that an excessive production of oxidases had taken place 
in such yellow areas. This he attributed to the lack of proper 
nutrition of rapidly growing tissues. Woods (1902) observed a 
similar phenomenon in the “mosaic disease’ of tobacco plants 
which had been cut back. 

Bunzel (1913) investigated the oxidase content of the normal 
and “curly top” diseased leaves of a sugar beet. He found that 
the diseased leaves had an oxidase content two or three times 
greater than that of healthy and normally developed ones. The 
roots of the two kinds of plants showed no marked differences, how- 
ever. 

When the mature leaves of R. diversiloba are green, they give no 
oxidase reaction with gum guaiac. For this experiment a finely 
chopped leaf was placed in a test tube with 10 c.c. of water heated to 
25°C. Enough alcoholic solution of guaiac (strength about 1:60) 
to cause a turbidity was added. No blue color appeared in this 
mixture before it did in an aqueous check solution of the same 
temperature and concentration of guaiac. The failure of the green 
leaves to give this oxidase reaction may have been due to the 
presence of tannin or gallic acid in them, as these substances have 
been shown by Hunger (1901) to interfere with the guaiac test. 
The presence of tannin, gallic acid, or gallotannin was indicated by 
the reagent of Fletcher and Allen (0.05 gm. of pure potassium 
ferricyanid dissolved in 50 c.c. of water, and an equal volume of 
concentrated ammonia water added). This indicator produces a 
red coloration with tannin, gallic acid, or gallotannic acid in solu- 
tion, being so sensitive that a drop of the indicator will detect one 
part of tannin in 10,000 parts of water. 

A positive test for oxidase may be secured with guaiac after the 
inhibitor has been removed. A rapid method for separating the 
inhibiting substance and enzyme is that employed by Aso (1890) 
for tannin. The precipitation of the enzyme may be effected by 
pouring the expressed sap into six volumes of 95 per cent alcohol. 
The precipitate when redissolved in water gives the guaiac reac- 
tion. This color is destroyed by addition of the filtrate. 

In autumn when the leaves become red and yellow, positive 
results are obtained for oxidase with gum guaiac and the leaves 
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contain no tannin. (If,sufficient tannin was added to the solution 
before testing, the guaiac test became negative.) 

The alcoholic solution made from the autumnal leaves is less 
toxic than a similar solution of equal concentration from the normal 
leaves when applied to histologically corresponding areas of skin 
of a very sensitive person. Of the autumnal leaves the red are less 
toxic than the yellow, and when the leaves have finally withered 
and fallen they are non-toxic. JI am indebted to Dr. Edward von 
Adelung, who is very sensitive to the poison, for the determination 
of these differences in toxicity. 

This gradual loss of toxicity of the leaves through oxidation has 
led several observers to consider the poison volatile. For instance, 
Mackie (1903), writing on the value of oak leaves for forage, says: 

It would seem that the irritating and poisonous oil of poison oak is volatile 

at a comparatively low temperature. In gathering the specimens the writer 
was badly poisoned even though gloves were worn; yet after drying at ordinary 
room temperature, and the leaves pressed into the mill with bare hands, no 
poisoning effects followed. 
That there is no volatile poison in the plant was known to Dr. von 
Adelung (1913), and this has been verified by further experiments as 
shown in chapter ix. This loss of toxicity is therefore due to the 
oxidation of the poison and the loss of fluidity of the sap. 


THE PREPARATION OF THE ENZYME EXTRACT 
The plant leaves were used as sources of the ferment and the 
following method was pursued in its preparation: Fresh green leaves 
were washed in many changes of water, finally in distilled water. 
After draining, the leaves were finely cut with a meat chopper. The 
finely chopped material was mixed with distilled water, glycerine, 
and a small amount of chloroform, and allowed to soak for forty- 
eight hours. The mixture was now filtered through cotton and 
the filtrate reserved. (As this solution was made from green leaves 
it contained tannin but not sufficient to inhibit the guaiac reaction. 
In fact for some reason not investigated the addition of tannin to 
this solution did not interfere with the guaiac test.) 
The constants of the filtered enzyme solution were as follows: 
density, 23° Baumé (sp. gr. 1.190) at 18.5° C.; glycerol content, 
73 per cent, or 270.37 parts by weight of glycerine for each 100 parts 
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of water; ash, 1.666 gm. per liter, or 0.oo16 per cent.t This enzyme 
solution was used in the experiments which follow. 


RELATION OF THE MANNER OF ACTION OF THE ENZYME TO 
THE CHEMICAL COMPOSITION OF THE POISON 

Emil Fischer (1894) has evolved the hypothesis that in the 
majority of ferment actions there exists a stereochemic relation 
between the acting substance and the body acted upon. Accord- 
ing to him, it is necessary that the ferments and the substances 
they act upon have like geometric structures. 

Any clue as to the nature of the substances acted upon by the 
oxidase of R. diversiloba may therefore be expected to throw some 
light upon the nature of the poison itself. So far all that has been 
done in the direction of defining the nature of this enzyme has been 
the discovery of its action upon the poison and the circumstances of 
reaction, etc., favoring this action. The oxidation of the poison by 
its enzyme is favored by alkalies—for example, potassium hydroxid 
and sodium hydroxid—and may be greatly retarded, if not inhibited, 
by the presence of acids. 

Enzymes are considered as catalyzers and merely accelerate an 
oxidation that would take place in their absence at a slower rate. 
Attention was therefore directed to readily oxidizable substances. 
Of bodies most readily oxidized those of the aromatic series seem to 
be more susceptible than those of the aliphatic series. As the oxida- 
tion of polyphenols is considerably increased by small quantities of 
alkali (Holleman and Walker), it was thought the enzyme might be 
aphenolase. Consequently its action was tested with the diphenols, 
hydroquinon, pyrocatechin, resorcin, and the triphenols, phloro- 
glucin and pyrogallol. 


« Tannin, 0.0012 per cent, estimated by a comparison of the amount of ash with 
the amount of ash and tannin obtained by Mackie from water-free R. diversiloba leaves. 
His analysis yielded 9.15 per cent ash, 7.24 per cent protein, 26.56 per cent fiber, 6.79 
per cent tannin (Giinther), 43.39 per cent nitrogen-free extract, and 6.87 per cent 
ether extract. 

When tested according to the Qualitative Analysis of Morgan (1907, p. 239) the 
ash gave positive indications for iron, aluminum, calcium, magnesium, silica, sodium, 
potassium, and phosphorus. ‘This ash analysis'shows the oxidase to be unlike that of 
Bertrand obtained from R. vernicifera, which contained manganese. On the other 
hand, Sarthou (1900 and 1gor) found the oxidase of Schinus molle (a tree of the same 
family as R. diversiloba, namely, the Anacardiaceae) to contain iron, calcium, sodium, 
but no manganese. 
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THE PREPARATION OF HYDROCHINON SOLUTION AND THE COLORIMETRIC 
METHOD OF TESTING 


One gram of hydrochinon was weighed rapidly so as to prevent 
oxidation as much as possible. The weighed phenol was placed in 
a 250-c.c. Erlenmyer flask with 99 c.c. of distilled water. Three 
such solutions were made with hydrochinon. From 5 to 15 c.c. 
of the enzyme solution were added to individual phenol solutions. 

Some of the enzyme solution was boiled for five minutes (dis- 
tilled water being added to keep the volume constant). After 
boiling and consequent cooling to room temperature this destroyed 
enzyme solution was added in varying amounts to 1 per cent hydro- 
chinon solutions. The three phenol solutions, one normal, another 
with the added enzyme, and the third with the destroyed enzyme, 
were subjected to a temperature varying from 14° to 15° C. for three 
and one-half hours. 

As hydrochinon has a strong tendency to oxidize in the air with- 
out any accelerating enzyme, check solutions were used in which 
equal amounts of the substance tested were placed without the 
enzyme. In order to decide whether the reactions were due to 
enzymatic or to an ordinary chemical change caused by the glycerine 
plant extract, checks were used in which an equivalent amount of 
enzyme solution was boiled before being added to the phenol solu- 
tion. As the reaction was not equally accelerated by the boiled 
enzyme, it was concluded that its diminution in activity was caused 
by the destruction of a thermolabile oxidizing agent. The results 


are recorded in Table VI. 
TABLE VI 


Frvat Cotors As Estmratep BY A DuBoscag COLORIMETER 


5 c.c. Enzyme | 10 c.c. Enzyme | 15 c.c. Enzyme 


No Enzyme Solution Solution Solution 

(Depth, mm.) (Depth, mm.) | (Depth, mm.) (Depth, mm.) 
INormaalenZyvine menses 20 Pipe 20.5 31.0 
iBolledtenzy nie saaineeee eae 20 21.0 AD, | 25.0 
Difference in depth of color. fo) 5 4.0 6.0 


The results obtained in a series of experiments were not very 
satisfactory and therefore the Van Slyke apparatus was tried.* 


tThe use of the Van Slyke apparatus for the experiments in this chapter was 
suggested by Professor T. Brailsford Robertson. 
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THE METHOD OF TESTING THE OXIDASE WITH THE VAN SLYKE APPARATUS 
The apparatus used was that described by Van Slyke (1912). 
The structure of the apparatus and the manner in which it was set 
up are apparent in Figures 7 and 8. : 
As the Van Slyke apparatus does not appear to have been 
hitherto employed for the study of oxidases, directions for its 
manipulation follow. 


Fic. 7.—The complete Van Slyke apparatus 


1. The admission of the aromatic compound.—Water from F fills 
the capillary leading to the Hempel pipet and also the other capil- 
lary as faras C. Into A one pours a volume of the phenolic solu- 
tion to be oxidized sufficient to fill D up to the 20-c.c. mark (the 
excess may be drawn off by the cock d). One then closes a and 
turns c and f so that D and F are connected. 
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2. The admission of the enzyme solution and the oxidization of 
the aromatic compound.—One places the enzyme. solution in B. 
The admission of the desired amount of enzyme solution into the 
oxidizing bulb D is accomplished by opening the cock between B 
and D. The oxidizing bulb is now connected with the motor, as 
shown in Figure 7, and shaken for the determined time. 


> 
3 To Hempet 
I} Pipette 


Sa ‘\ 
ee “hs 


Fic, 8.—Oxidizing bulb and connections in detail. The Van Slyke apparatus 


3. The determination of the amount of oxygen absorbed by the 
aromatic compound.—The reaction being completed, all the gas in 
D is displaced into F by distilled water from A and a buret reading 
taken by closing the cock f and lifting the bulb attached to the buret, 
until the meniscus in the buret and that in the bulb are on the same 
horizontal plane. After the reading is taken, the gas is forced over 
from F into the absorption pipet by merely opening f and lifting 
the buret bulb. The driving rod is then connected with the pipet 
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by lifting the hook from the shoulder of d and placing the other 
hook, on the opposite side of the driving rod, over the horizontal 
lower tube of the pipet. The latter is then shaken by the motor for 
five minutes, which, with any but almost completely exhausted 
alkaline pyrogallol solutions, completes the absorption of the 
residual oxygen. ‘The residual, gas mostly, nitrogen is then mea- 
sured in F. 

The alkaline solution of pyrogallol used in the Hempel pipet is 
prepared by mixing together directly in the absorption pipet 5 gm. 
of pyrogallol dissolved in 15 c.c. of water, and 120 gm. of potassium 
hydroxid dissolved in 80 c.c. of water. 

When tried with three isomeric diphenols, namely, 


OH OH OH 
(Son < 
we oF 
OH 
hydroquinon, pyrocatechin, and resorcin, 


in the Van Slyke apparatus, it was seen that the quantity of gas 
absorbed was almost nil for the mefadiphenol (resorcin), while the 
paradiphenol (hydroquinon) oxidized very strongly. The ortho- 
diphenol (pyrocatechin) maintained an intermediate position. 


TABLE VII 
RESULTS OF THE TEST OF THE ENZYME WITH THE VAN SLYKE APPARATUS* 
oe . one = Differ- 
ent nzyme|Oxidizer ipet i 
Hydrox-|Solution| Shaken es Shaken len pees Acceler- 
yphenol} (c.c.) | (min.) BCs (min.) Se of Gas | #40n 
(c.c.) (c.c.) 
Hy drochinoneys.anee a 2 Bore ates ¢ 5 | 29.6] 5: | 0.8 
20 ° ate) 34.5 5 28.6 5.9 
Py toca techinh mri ae sis 4 ee alae ) a 5:5 | 0.6 
20 ° TO) |) o4en 5 28.0 6.1 
Resorcin....... a ease. [20 Zs 10 | 34.8 5 | 28.7] 6.2] ov2 
20 ° Io 34.4 5 28.2 672 


* Room temperature throughout the experiment 23.5°-24° C.; barometric pressure throughout the 
experiment 752 mm. 


The action of the enzyme was tested on two isomeric triphenols, 
namely, phloroglucin, in which all the hydroxyls are in the meta 
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position (symmetrically placed), and pyrogallol, with its consecutive 
hydroxyls. It was found that phloroglucin did not oxidize, while 
pyrogallol absorbed oxygen rapidly. 


OH 


OH 
OH ‘ou OH 
Z OH 


S 


phloroglucin pyrogallol 
TABLE VIII 
Resvutts oF Trest OF THE ENZYME WITH PHLOROGLUCIN AND PyROGALLOL* 
ate f ees & Differ- 
t ipet i 
wigan | Sgenine| Seles] as. | SR) Gas, | Atsune) Sezer 
yphenoll] (c.c.) | (min.) | ‘-°) | (min.) | ‘“°? | of Gas | 740? 
(c.c.) (c.c.) 
20 2 TOM |e s4iax 5 28.8 5.3 0.3 
Rytovalloliwarre 45 iss see a A ee = \ne8ex'l 5.6 
: 20 2 LOM 4i5 5 28.3 Oe || OC) 
Phiorog icine peer ce ee ie zo | 34.8 | a8 6 6.2 


* Room temperature throughout the experiment 23.5°-24° C.; barometric pressure throughout the 
experiment 752 mm. 


From the foregoing it would seem that the enzyme is a soluble 
ferment accelerating the oxidation of bodies of the phenol series 
which possess at least two hydroxyl groups, when these groups 
occupy the para or ortho position. : 


TABLE IX 
RESULTS OF THE TEST OF THE ENZYME WITH THE VAN SLYKE APPARATUS* 
icinnenad 
etween 
2 Percent Enzyme Oxidizer Pipet Amounts of oy 
he Ca Solution Shaken Gas (c.c.) Shaken Gas (c.c.) | Gas (c.c.) Pt = ri 
canon (c.c.) (min.) (min.) (Observed ba 
(c.c.) Equivalent =He 
Constant) 
20 I 30.0 34.4 5 28.4 6.0 30 
20 a) I5.0 34.3 5 28.8 ints 30 
20 B 10.0 34.9 5 28.6 533 30 
20 4 he Boal 5 28.6 6.5 30 
20 5 6.0 35.6 5 29.1 6.5 30 
F t k k 


* Room temperature throughout experiment 18° C.; barometric pressure throughout experiment 
759 mm. 


The experiments recorded in Table IX, in which the amount of 
substrate is constant, show that this enzyme obeys the rule expressed 
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by the formula Ft=constant (). 
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In other words, the accelera- 


tion of oxidation is directly proportional to the concentration of 
the ferment (/), and the time (¢) required to achieve a given amount 


TABLE X 


DEPENDENCE OF RAPIDITY OF OXIDATION UPON THE CONCENTRATION OF ENZYME* 


2 Per 
Cent 
Hydro- 
chinon 
(c.c.) 


20 
20 
20 
20 
20 
20 


* Room temperature throughout experiment 10° C.; 


752 mm. 


Enzyme 
Solution 
(c.c.) 


Oxidizer 
Shaken | Gas (c.c.) 
(min.) 


MmMBWwWHHO 


ie) 34.6 
Io Soul 
10 34-5 
10 34-5 
se) Bon0 
10 33-9 


Ee enee Compara- 
Pipet etween tive 
Shaken Gas (c.c.) | Amounts | Amount of pee 
(min.) of Gas_ | Absorption 
(c.c.) (4-6)]  (7-n) 
5 PEAK) 6.7 ° fe) 
5 28.5 Ra? oy 1.34 
5 290.5 5.9 LES I.go 
5 29.9 4.6 Oak Dh BD: 
tS 28.9 4.1 Bes 2.68 
5 30-5 3-4 3-3 3-00 


t Calculated 1.34 VY amount of enzyme. 


TABLE XI 


barometric pressure throughout experiment 


DEPENDENCE OF THE AMOUNT OF OXIDATION UPON THE TIME OF EXPOSURE 


TO THE OxIDASE* 
DIFFERENCE IN AMOUNTS 
2 Fen CaNy Enzyme | Oxrpizer Pret OF GAS 
GiNTON SOLUTION SHAKEN GAs (¢.c.) SHAKEN Gas (c.c.) 

(c.c.) (C-C;) (acu. ) (MIN. ) Observed | Calculatédt 

(cc.) (exc) 

20 I 5 33-9 5 27.5 6.4 6.44 

20 I 10 33.9 5 27.8 6.1 6.06 

20 I 15 34-1 5 27-7 5-4 5-42 

20 I 20 Bau 5 20.3 AS 4.52 


* Room temperature throughout experiment 25.5° C.; barometric pressure throughout experiment 


754 mm. 


Tt 5.57—0.128(<)? 


of oxidation is inversely proportional to the amount of ferment 
present (Hedin, 1905, 1906, and 1908). 

The enzyme solution was found to accelerate the oxidation of 
other bodies of the aromatic series, for example those containing 
amin groups, as paramidophenol CsH,-OH:NH,(r1, 4) and para- 
phenylenediamin CsH,: NH.NH,(1, 4). 
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DISCUSSION OF RESULTS 

From the tabulated experiments the relations required by 
chemical dynamics for the simplest cases of catalytic reactions are 
found to be fulfilled by the action of the Rus enzyme on 2 per cent 
hydrochinon: (1) approximate proportionality between the con- 
centration of the enzyme and the velocity of the reaction (Duboscq 
colorimeter experiment); and (2) the validity of the tule Ft=k, 
indicating that the time required to achieve a given amount of 
oxidation is inversely proportional to the amount of ferment present. 

It is interesting to note that the normal oxidation when combined 
with the accelerated oxidation is proportional to the square root of 
the amount of enzyme when the temperature is 25.5° C. This result 
is the same as that which,Slowtzoff (1900) obtained with potato 
laccase. ‘There is a remarkable difference between this result and 
that obtained at 19° C. At 19° C. the result of the combined oxida- 
tions is more nearly proportional to the square of the amount of 
time. This difference seems unexplainable when compared with 
the rate of most chemical reactions, which is doubled or trebled for 
a rise of 10 degrees. This general rate may be applicable to the 
normal oxidation of hydrochinon separately, but the acceleration 
of this particular reaction due to the enzyme is greater at 19° than 
at 25° C., as shown in the beginning of this chapter. At moderate 
temperatures the temperature coefficients of enzyme reactions are 
approximately the same as those of chemical reactions in general, 
but at temperatures in the neighborhood of o° C.; the rate of change 
of the velocity constant with the temperature is often abnormally 
high, while at temperatures in excess of the optimum, that is, involv- 
ing destruction of the enzyme, the velocity constant rapidly 
approaches zero. In the present instance the optimum temperature 
would appear to lie below 20° C. 


THERAPEUTIC ACTION OF THE ENZYME SOLUTION 


As the enzyme has the power to change the poison to a non- 
toxic substance while on the plant, it was thought that it might 
change the poison to a non-toxic substance when on the skin and 
thus be a remedy for Rhus dermatitis. Experiments were con- 
ducted for me by Dr. Edward von Adelung to ascertain the value 
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of the enzyme solution as: (1) poisonous or not; (2) a preventative 
of Rhus dermatitis; (3) remedy. The following results were 
attained: (1) The enzyme solution did not produce dermatitis 
though rubbed briskly into the skin. (2) When mixed with Rhus 
poison in alcoholic solution it did not destroy the poison. (The 
enzyme is active in 50 per cent alcohol.) (3) It has no remedial 
value. 

These results are as might be expected, for the enzyme is present 
in the expressed sap of the plant, and yet, when the expressed sap 
is rubbed on sensitive skin, dermatitis results. (Positive results 
for the presence of the enzyme in the sap may be obtained by mixing 
the sap with six times its volume of 95 per cent alcohol, filtering, 
dissolving the precipitate in distilled water, and testing with 
guaiac solution as on page 60.) The enzyme is colloidal and will 
not pass through a semipermeable membrane, for example, parch- 
ment paper. The poison, on the other hand, is not colloidal, as 
when in ethylacetate solution the poison will pass through semi- 
permeable membrane. Another evidence of the poison’s ability to 
penetrate a semipermeable membrane is seen in its ability to pen- 
etrate the skin in the production of Rhus dermatitis (see chap. 
xi, p. 103). It is quite probable that the enzyme cannot pene- 
trate the semipermeable skin and thus is unable to follow up and 
destroy the poison. Failure to show remedial properties in this 
enzyme solution, apart from its inability to penetrate normal skin, 
may be due to a matter of dilution. There are, however, oxidizers 
in the skin which seem to be incapable of the rapid destruction of 
the poison, for example, the leucocytes and nucleoprotein.* 


SUMMARY 


The browning of the sap of R. diversiloba is due to oxidation. 

This oxidation results in the total loss of the irritating poisonous 
properties of the sap. 

This oxidation is greatly accelerated naturally by an enzyme. 

t There is another phenomenon that tends to explain the therapeutic failure of the 
enzyme solution namely, that the body may form an anti-enzyme specific in its inhibi- 
tive action against R. diversiloba oxidase. Gessard (1903) obtained a serum capable 


of retarding the action of the oxidase of R. vernicifera by the subcutaneous injection 
into a rabbit of preparations containing this enzyme. 
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1. The oxidase accelerates the transfer of molecular oxygen to 
phenols, and aromatic amins. 

>. The oxidase accelerates the oxidation of ortho- and para- 
isomeric phenols more greatly than metaphenols. 

3. The oxidizing power of the enzyme is accelerated by dilute 
alkalies. 

4. The oxidizing power of the enzyme is retarded by dilute 
acids. 

5. The oxidizing power of the enzyme is destroyed when boiled 
for a short time in aqueous solution. 

6. R. diversiloba oxidase is probably similar to that isolated from 
R. vernicifera by Yoshida and Bertrand. Stevens and Warren 
(1907) observed a thermolabile enzyme in R. Vernix, probably an 
oxidase, which gave characteristic reactions with guaiac, alpha 
naphthol, and guaiacol. It is a soluble ferment accelerating the 
oxidation of readily oxidizable bodies, particularly those of the 
benzene series, which possess at least two groups hydroxyl or amin 
when these groups occupy the para or ortho position. 

7. The oxidase apparently has no therapeutic value either as a 
preventative or as a cure for Rhus dermatitis. 


CHAPTER IX 


THE TRANSMISSION OF RHUS DIVERSILOBA POISON 
FROM PLANT TO PERSON" 


My investigation of the transmission of the poison has been 
carried on from three standpoints: botanical, chemical, and path- 
ological. The following chemical experiments were carried out: 

1. One-half pound of fresh, finely chopped poison oak leaves 
was distilled normally at different temperatures up to the point of 
decomposition of the leaves. Asa result, both the distillate and the 
residue were non-toxic. 

2. Another lot of leaves similarly prepared was subjected to 
steam distillation. The distillate was non-toxic, but the residue 
in the retort remained toxic. 

3. Distillation, either destructive or with ether, when done under 
reduced pressure, gave non-toxic distillates. 

From the results of these distillation experiments it can be safely 
argued that the poison is non-volatile and that if non-volatile it 
cannot be carried by entrainment with a volatile substance. It has 
been considered by some as a non-volatile poison carried by a 
volatile oil. 

In the investigation of the smoke of the burning plant (von 
Adelung, 1912), leaves were placed in a glass combustion tube. 
The glass tube was then heated until the leaves began to smoke. 
The smoke was blown against the skin of a susceptible individual. 
Dermatitis resulted. The experiment was repeated with the addi- 
tion of cotton plugs in each end of the tube. Dermatitis did not 
result. 

It was thought that perhaps condensation of the irritant might 
have occurred on the cotton. The experiment was therefore 
repeated (McNair, 1916c), glass wool plugs being used instead of 


«Reprinted from the American Journal of Botany, VIII (May, 1921), 242-40. 

The substance of this chapter was presented by the author before the Graduate 
Botanical Club of the University of Pennsylvania, May 6, ro18. ' 

For the early history of the poison of this plant as well as that of R. Toxicodendron 
see chapter x. 
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cotton. The glass wool was kept at the same temperature as the 
burning leaves. No dermatitis resulted. It is concluded, there- 
fore, that the non-volatile poison is carried by particles of soot in 
smoke. 

It is also possible to determine the non-volatility of the poison 
physiologically. A fresh leaf of poison oak was lightly glued to the 
concave side of a watch glass about 6 inches in diameter. The 
watch glass was then taped on the breast of a susceptible person 
(the concave side inward) and left there for half an hour. No 
dermatitis resulted. The foregoing experiment was repeated, 
substituting for the leaf a drop of sap. No ill effects resulted. 

A drop of sap was now placed on the skin of a susceptible indi- 
vidual, and the area was covered by a watch glass. Dermatitis 
occurred after a few hours, but only in the area to which the sap 
was applied. It did not spread. If the poison were volatilized with 
moderate ease, at ordinary temperatures, it would have caused a 
general irritation at, as well as around, the area to which it had been 
applied. Volatile poisons rapidly penetrate into the tissues, and 
diffuse there with great ease. Such is the case with the various 
oils of turpentine, many ethereal oils from the vegetable kingdom, 
and numerous substances belonging to the aliphatic series, e.g., 
chloroform and ethyl chlorid. Petroleum, benzol, and other com- 
pounds of the aromatic series cause local irritation in essentially 
the same way (Schmiedeberg, 1895). 

In another experiment, sap was placed on the skin of a suscep- 
tible person. After dermatitis had occurred, the affected section of 
skin was cut out and thin sections were mounted on microscopic 
slides. ‘These sections showed that the poison had penetrated but 
slowly in the skin (McNair, 1916c; see also chap. xi). If the 
poison were volatile, penetration would occur more rapidly and 
diffusion would be greater. 

In ordinary cases of Rhus poisoning, dermatitis is not noticed 
until about twelve hours or more after exposure. This long period 
of latency is much against the supposition that the poison is volatile. 
It would be much easier for a volatile poison to evaporate and diffuse 
through the atmosphere in twelve hours if it required a dozen hours 
to penetrate the skin. 
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From the preceding experiments, it is clear that the poison is 
non-volatile. But we still have the question to answer as to how 
poisoning occurs without contact with the plant. This question 
has been studied by von Adelung (1912), Schwalbe (1902), Hubbard 
(1904), Hadden (1906), and Frost (1916). 

Von Adelung considered the pollen to be toxic and disseminated 
by the wind. Asa matter of fact, the pollen may be rubbed on the 
skin of a susceptible person without ill effects. The skin may even 
be lacerated. The pollen grains, although small enough to be 
carried by the wind, have no winglike projections or tissues which 
would aid their flight, but on the contrary are covered with a sticky 
substance which tends to hold them in masses to the flower. Pollina- 
tion is effected by insects. Similar non-toxic results have been 
obtained with the pollen of other poisonous species of Rhus; with 
that of R. vernicifera by Inui (1900), that of R. Vernix by 
Warren (1913), and that of R. Toxicodendron by Rost and Gilg 
(1912). 

Schwalbe (1902) attributed poison transmission to the trichomes 
of the plant. The trichomes are very minute and are found in 
abundance on the young stems and on the under surfaces of the 
leaves. ‘The trichomes were considered to be poisonous and carried 
by the wind. 

In an investigation of this theory, fresh leaves were placed in 
an alembic, and a current of air was blown through. The outcom- 
ing air current was caused to impinge on the skin of a susceptible 
individual. No dermatitis resulted. The experiment was repeated, 
except that the outcoming air was caused to bubble for several 
hours through alcohol in which the poison is soluble. This alcoholic 
solution was concentrated and found to be non-toxic. In another 
experiment, the hairy side of an uninjured leaf (previously examined 
carefully with a hand lens for the absence of droplets of sap) was 
drawn across the skin with no ill effects. In another test an unin- 
jured leaf was placed in 95 per cent alcohol at room temperature 
for ten minutes. The alcoholic solution was concentrated and 
found to be non-toxic. 

Rost and Gilg (1912) carried on experiments with R. Toxicoden, 
dron to determine if the plant hairs drop off spontaneously, if they 
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can be blown off from cut twigs, and if the poison, as in Primula 
obconica, can be obtained by contact from the undersides of the 
leaves. Two shells containing glycerine were placed under Rhus 
plants for two windy daysin May. When this liquid was examined 
microscopically after the experiment, needle-shaped and club- 
shaped hairs were found. On October 17, 1911, three wide glass 
dishes containing glycerine water were placed under thickly leaved 
branches of R. Toxicodendron. These were left for four days. A 
microscopical examination on October 21 showed no hairs in the 
dishes. The preparations contained considerable dust. From 
the results of these experiments, it is evident that the hairs do not 
drop off to any great extent spontaneously at either the beginning 
or the end of the vegetative period. 

To determine whether or not the trichomes could be forcibly 
blown off, five experiments were conducted in 1911: (a) at the end 
of July (Exp. Series t and 2); (6) at the end of August (Exp. 
Series 3); (c) at the end of September (Exp. Series 4); (d) after the 
middle of October (Exp. Series 5). 

A branch was firmly fastened within a rectangular glass case 
(100 X75 X180 cm.) and was exposed to an air current of about 
0.3 atmosphere pressure from a distance of approximately 15 cm. 
so that the leaves moved as if in a storm. The air current, after 
passing the leaves, struck an inclined glass plate on which were 
placed glycerine-covered slides. The current then left the case 
through a funnel closed with cotton. On the bottom of the glass 
case two more glycerine-covered slides were placed. During experi- 
ments the air current was often interrupted, especially at the begin- 
ning and toward the end. This was done to secure the strongest 
possible disturbances of the leaves. Each experiment lasted at 
least two hours. Freshly cut branches were used. These branches 
were afterward pressed and stored, for microscopical examination 
as to the presence of trichomes, which were found to have been 
left on the leaves in abundance. 

The glycerine-moistened slides were examined under high and 
low magnifications. At the end of each experiment, preparations 
of the dried leaves were made in a chloral-hydrate solution to find 
if hairs still remained. 
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The branches used were: 


SERIES I SERIES 2 
WEE GENE. coos coool faesin TStdayaur cements Fresh 
2 GLa Nee eve One day old NG da scods One day old 
BCidayeerce ne snr Two days old Bdidayaaaaeeee Three days old 


a) Experimental Series 1 (July 26-28, 1911).—Herbarium speci- 
mens and two microscopical cross-sections gave evidence of many 
hairs. 

1. Wednesday, July 26: The experiment lasted eleven hours. 
During the first hour the position of the branch was changed twice. 
A microscopical examination of the glycerine-moistened slides on 
July 27 showed the absence of club-shaped hairs, but the presence 
of needle-shaped hairs, much dust, and other impurities. 

2. Thursday, July 27: The branch used in the foregoing experi- 
ment was exposed to the blast again for two hours (from 11:15 A.M. 
to 1:15 p.M.). When examined microscopically on July 28, the 
preparations showed that the dried-up branch as well as the fresh 
one had not given off club-shaped hairs, but only needle-shaped 
hairs. 

3. Friday, July 28: The almost entirely dried branch was sub- 
jected for the third time to the air blast (from 10:00 A.M. to 12:00 
m.). A microscopical examination on the same day (July 28) showed 
the presence of needle hairs in all preparations, but of only one club- 
shaped hair. 

At the end of Experimental Series 1, a chloral-hydrate prepara- 
tion was made of the entirely dried branch. The underside of the 
leaves, as is the case in the fresh leaf, was covered with many club- 
shaped and bristle-like hairs. 

a) Experimental Series 2 (July 28-31, 1911).—In this series of 
experiments a branch of densely haired R. Toxicodendron was used. 
A part was pressed and a chloral-hydrate preparation made of it. 
This showed a dense covering of both kinds of hairs. 

1. Friday, July 28: The experiment lasted from 12:30 to 2:30 
p.M. On July 29, a microscopical examination disclosed a club- 
shaped hair in each of four preparations; the remainder showed 
many needle-shaped hairs. 
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2. Saturday, July 29: The dried branch was blown on for two 
hours (from 11:00 A.M. to 1:00 P.M.). A microscopical examina- 
tion followed on Monday, July 30. This disclosed: 


Preparation 1: Three club-shaped hairs, very many needle-shaped hairs, 
many dirt particles, and pollen grains of other plants. 

Preparation 2: No club-shaped hairs. 

Preparation 3: Four club-shaped hairs, one with a piece of epidermis. 

Preparation 4: Two club-shaped hairs. 

Preparation 5: Two club-shaped hairs, one containing yellow protoplasm. 

Preparation 6: One club-shaped hair. 

Preparation 7: Three club-shaped hairs. 

Preparation 8: No club-shaped hairs. 


3. Monday, July 31: The three-day-old branch was blown on 
from 11:30 A.M. to 1:30 P.M. A microscopical examination on 
August 1 showed ene club-shaped hair in each of four out of eight 
preparations. Both the glycerine-covered slides on the bottom 
of the case were free from club-shaped hairs. The cotton in the 
funnel contained no club-shaped hairs (the cotton having been 
soaked in glycerine and the excess pressed out). 

At the end of the experiment, a chloral-hydrate preparation was 
made from the three-day-old, entirely dried branch. Club-shaped 
hairs were present in abundance on the leaves. The club-shaped 
hairs could never wound the cuticle. 

Three further experiments were made similarly to the first two, 
toward the end of August, in the second half of September, and soon 
after the middle of October, r91r. The results were similar. In 
the first days none, or at most one or two, club-shaped hairs could 
be found in eight to ten preparations. In the experiments with the 
twigs dried two or three days, only a few club-shaped hairs were 
blown loose. In many experiments in which preparations of hairs 
were spread on the skin, not the slightest irritation appeared. 

The glycerine layer of one or more experiments was applied and 
dried on the uninjured skin of the underside of Rost’s forearm. 
The results were negative. Rost was susceptible to the resinous sap 
of the same shrub. It seems evident, therefore, that the trichomes 
are non-toxic and are not a means of conveyance of the poison from 


plant to person. 
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Hubbard (1904) and Hadden (1906) thought insects might carry 
Rhus poison from the plant in ways similar to those by which flies 
carry bacteria from place to place. This method of transmission 
seems hardly practicable in many cases. It should be borne in 
mind that the insect could not transmit the poison by coming in 
contact with the uninjured plant. 

Recently, Frost (1916) believed the poison to be bacterial. This 
has been refuted (McNair, 1917); see also chap. vii). 

The methods already discussed constitute all that have been 
suggested for the transmission of Rhus poison to a distance. As 
none of them prove very serviceable, we still have to consider the 
_ question as to how poisoning occurs without contact with the plant. 

It has been found in an examination of the sap that: (1) the 
unelaborated sap of the xylem is non-toxic; (2) the elaborated sap 
of the phloem is non-toxic; and (3) the resinous sap of the resin 
canals is poisonous. 

A further examination of the plant tissues shows that the 
xylem, epidermis, and trichomes which do not contain the resin 
canals are non-toxic. 

When the flowers are examined, it is evident that resin canals 
do not extend more than halfway up the fully matured stamens, and 
so it would be expected that the pollen would be non-toxic. The 
flower of the female plant, on the other hand, contains resin canals 
in the pistil, and an abundance of resin canals surround the ovule. 
The ovule remains highly toxic until the seed has fully ripened. 
The poison, therefore, acts as a protection to the immature seed. 
This plant thus exemplifies the natural law developed by Kipling 
(to11) that the female is more deadly than the male. It has also been 
shown (see chap. vi, Table V, p. 45, and Fig. 4, p. 48) that the 
maximum number of cases of Rhus dermatitis recorded in the Uni- 
versity of California Infirmary occurs previous to the opening of the 
flowers. 

It has long been known that fresh leaves are more likely to produce 
poisoning than are dry or fallen leaves. This difference in malig- 
nancy has been attributed to a poisonous gas given off by the plant. 
Van Mons (1797) was convinced by the large number of cases-among 
persons of his acquaintance, that the evil effects of Rhus were pro- 
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duced by a gaseous substance which escaped from the living plant, 
because the dry leaves or fallen leaves never cause trouble. 

Professor Asa Gray also held this same opinion in 1872, as the 
following letter to Dr. J. C. White discloses: 


My personal knowledge that Rhus dried specimens are harmless amounts 
merely to this: I handle over and over dried specimens with impunity, but am 
very sensitive to the fresh plant. Then the poison is volatile, as shown by its 
affecting persons who do not touch it actually; that of the leaves, I should say, 
must escape and dry out in the drying process, or in the course of time. Ina 
stem it would not volatilize so soon; but I should not expect to be poisoned from 
any old herbarium specimen, either from twigs or leaves. 


Likewise, Mackie (1903), writing on the value of oak leaves for 
forage, says: 

It would seem that the irritating and poisonous oil of poison oak is volatile 
at a comparatively low temperature. In gathering the specimens the writer 
was badly poisoned even though gloves were worn; yet after drying at ordinary 
room temperature, and the leaves pressed into the mill with bare hands, no 
poisoning effects followed. 


Opposed to these opinions is the experience of Bogue (1894) 
while investigating a herbarium specimen of R. venenata which had 
been deposited in the Ohio State University not less than three 
years. He was poisoned by the “sawdust” from the stems of the 
plant which was the result of borings from a beetle. 

It has previously been conclusively shown that the poison is 
non-volatile, and the decrease in malignancy of the leaves in drying 
can be attributed only to a loss of fluidity of the sap and to the loss 
of toxicity of the poison from oxidation (McNair, 1917¢; and chap. 
viii). 

In concluding the botanical investigation, it seems evident that 
the plant is capable of poisoning only when injured in such a manner 
that the poisonous resinous sap exudes. This sap rapidly ioe 
from all parts of the injured plant. When on woolen cloth, 
preserves its toxic properties for a length of time varying with te 
atmospheric and temperature conditions to which it is subjected. 
The sap gradually oxidizes and the poison loses its noxious proper- 
ties, a black, indelible stain being left on the cloth. These stains 
are often prominently apparent on khaki, linen, etc., after the 
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articles have been laundered. The oxidation is most rapid when 
the temperature is blood heat and the atmosphere humid. A cold 
atmosphere delays the oxidation. 

The presence of the poisonous sap on clothing accounts for many 
of the recurrent cases of Rhus dermatitis. For example: A lady 
spent the night with her sister, whose husband was obliged to be 
absent on business. The husband had been poisoned about the 
head and neck with ivy a few days before leaving home. The pillow 
case on which he slept was not changed, and his sister-in-law, using 
it, became poisoned about the face and neck in consequence. 

Poisoning without contact with the plant may occur by means 
of smoke from the burning plant or by contact with substances 
that have the poisonous sap on them, such as gloves (Hunt, 1897; 
Ward, 1908; Frost, 1826; Kunze, 1883); pocket-knife handles, 
croquet balls, and botanists’ collecting cases (Hunt, 1897); hands of 
another (Hunt, 1897; White, 1873; Planchon, 1887; Cantrell, 
1891; Maisch, 1866); clothing (Balch, 1906; White, 1873; Bibb, 
1915; Lindley, 1908; Cundell-Juler, 1883); shoes one year after 
contact (Balch, 1906; Ward, 1908); instruments (Planchon, 1887); 
leather hat bands (Leonard, 1884); and firewood (Barnes, 1886). 

Dermatitis caused by other plants is also sometimes attributed 
to Rhus, e.g., Cypripedium (Hurlburt, 1869); eczema and other 
eruptions may also be confused with that caused by Rhus. 


CONCLUSIONS 


1. The principal dermatitant of R. diversiloba is not volatile, for: 

a) It is not distillable normally by steam or under reduced 
pressure. It cannot be carried by entrainment with a volatile 
substance. 

b) The smoke of the burning plant is not poisonous when filtered 
through glass wool at a high temperature. 

c) Possible emanations from leaves are non-toxic when (1) the 
leaves are fastened on the concave side of a watch glass and then 
to the skin of a susceptible person; and (2) when a current of air 
is blown over the leaves and caused to bubble through alcohol, the 
alcohol is non-toxic. ; 
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d) Dermatitis occurs only on the area of skin to which the 
poisonous sap has been applied; a general irritation as by volatile 
irritants is not produced. 

e) It does not diffuse rapidly in the skin, as is shown microscopi- 
cally in sections of diseased skin. 

f) The period of latency is too long. 

2. Portions of the plant which do not cause dermatitis are: the 
pollen, the trichomes, the epidermis, the cork cells, and the xylem. 

3. The poison is confined exclusively to the. resinous sap. 

4. Leaves decrease in malignancy in drying from the loss of 
fluidity of the sap and from the oxidation of the poison. 

5. Poisoning without contact with the plant may occur from the 
smoke of the burning plant or by contact with substances that have 
the poisonous sap on them, such as clothing, shoes, cordwood, 
tools, the hair of animals, etc. 

6. Dermatitis caused by other plants is sometimes attributed to 
Rhus. There is difficulty in distinguishing eczema from Rhus 
dermatitis. 


CHAPTER X 
THE CHEMISTRY OF THE POISONOUS PRINCIPLE? 


HISTORY OF THE CHEMICAL INVESTIGATIONS 


The progress of our knowledge of the transmission of Rhus 
poison from plant to person reflects, in a general way, the develop- 
ment of our understanding of plants and plant products. ‘This is 
shown prominently in tracing the history of experiments in regard 
to the volatility and chemical nature of the poison. In this connec- 
tion it may be well to consider, besides the dermatitant from Rhus 
diversiloba T. and G., the similar irritant substances from R. Toxico- 
dendron L. and from its other subspecies R. radicans L. 

The earliest explanation of Rhus poisoning attempted was that 
the plant gives off an invisible colorless vapor, or emanation, which, 
when breathed or permitted to touch the skin, causes dermatitis. 
The North American Indian and negro shared in this belief (Thomp- 
son, 1892). 

Some early writers associated Rhus poisoning with the fabulous 
stories told of the effects of the deadly upas tree (Ifo toxicaria Pers., 
Antiaris toxicaris Lesch.) of Java (Bennett, 1838).? 

The theory that the poison is non-volatile has also had its 
adherents. 


t Reprinted from the American Journal of Botany, VIII (May, 1921), 238-42; and 
from the Journal of the American Chemical Society, XLIII (January, 1921), 159-64. 


2More light on the early physical and chemical nature of the principal irritant 
poison of this plant may be obtained through a study of the writings of Monti (1755), 
Hunold, Gleditsch (1777), Achard (1786), Willemet (1800), Pornai (1783), and Kriiger. 
All of these investigators considered the poison volatile. That this conclusion should 
be drawn at that time is not so remarkable if we consider that the gaseous exchange 
in plants was not understood at that time. Although Priestly (1774) found in 1772 
that plants give off oxygen, subsequent repetition of his experiment did not always 
give the same result. Ingenhousz (1779) showed that the air was purified by plants 
in sunlight. He concluded, however, that the atmosphere is made injurious to animals 
by emanations from all plants in the shade and at night. Not only were all plants 
supposed to give off volatile poisons in the shade or at night, but Conradi, Acker- 
man (1787), and Krauss (1819) believed the chief cause of various infectious diseases 
to be gaseous. Asa result we have to this day the word malaria. 
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In 1788 Du Fresnoy, experimenting with R. radicans, steam- 
distilled its flowers and leaves. The distillate was not poisonous, 
but the residue in the still remained toxic. 

Fontana (1787) experimented with R. Toxicodendron. Because 
of his marked susceptibility to the poison he was forced to stop 
before he had determined whether or not the poison is volatile. 

Two years later, Van Mons (1797) collected about 15 cubic 
inches of gas given off by a plant of R. radicans. Chemical experi- 
ments were carried on with this. He then engaged his brother, 
who was very sensitive to the poison, to hold his hand for more 
than one hour under a glass bell jar containing gas from the plant 
obtained in the middle of the day. A month later, not having 
noticed any eczematous symptoms, he repeated the same experi- 
ment with gas collected under a cylinder covered with black card- 
board. He felt, even during the immersion, a burning sensation, 
and developed a typical case of Rhus dermatitis. Van Mons con- 
cluded that the poisonous principle of R. radicans is a gaseous hydro- 
carbon which emanates from the plant only at night, on cloudy 
days, or in the shade. 

In 1798, Horsfield, a medical student at the University of Fenn- 
sylvania, stated that some people were affected by the exhalations 
of R. Vernix and R. radicans to a distance of 20 feet from the plant. 
He also noticed that dermatitis was produced by the immediate 
application of the juice of the plant to the external surface of the 
skin. In analyzing R. radicans he placed 2 pounds of the flowers 
and leaves with several quarts of water in a small copper still. The 
distillate was not poisonous, but the residue in the still retained its 
toxicity. 

Lavini (1825) considered the poison of R. Toxicodendron a gum 
resin, mixed with a ‘‘subtil” acid principle, qualified to combine 
with the hydrocarbon gas which emanates from the plant after 
sunset. According to him, the effect of the sap squeezed from the 
leaves is analogous, but less intense. The effect of “water” 
distilled from this plant was still less intense. 

Khittel (1858) attempted a more thorough chemical analysis of 
R. Toxicodendron. Because of his inability to find the poison by the 
processes outlined, he considered it a volatile alkaloid. 
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Millon (1860-61), evidently unaware of the work of Khittel, also 
investigated R. Toxicodendron. He believed the poison a non- 
volatile gum resin requiring direct contact to cause dermatitis. He 
found its alcoholic solution to be toxic. ~ 

Discussing the experiments of Khittel, Maisch (1865) held the 
poison to be volatile and said: 

It is natural to suppose that, during the process of drying, the greatest 
portion of the poisonous principle should be lost. This must be still greater, 
if the dried leaves are powdered, a hot infusion prepared from them, and this 
infusion evaporated down to the original weight of the dried leaves. It is 
obvious that Khittel could not have selected a better method for obtaining the 
least possible quantity of the poisonous principle, if, indeed, it could be obtained 
by this process at all. 


Later Maisch (1866) disagreed with Khittel and denied the 
presence of a volatile alkaloid. He thought that he had found a 
new volatile acid, which he held to be the active principle and which 
he called “‘toxicodendric acid.” Maisch inclosed in a tin box a 
lot of freshly collected leaves of poison ivy, and introduced into this 
box .a number of moistened test papers. The next morning he 
found that the blue litmus paper had been colored strongly red, 
whereas curcuma and red litmus paper were unaffected. He writes 
regarding this experiment: ‘‘This single experiment was at once a 
conclusive proof that the exhalations of these leaves contained a 
volatile acid, and that the poisonous properties were most likely 
due to it.” 

Maisch describes further how he obtained an impure watery 
solution of his toxicodendric acid by maceration of the leaves, 
expression and distillation of the expressed liquid. In preparing 
his acid, he suffered from a copious eruption and the formation of 
numerous vesicles on the back of his hands, fingers, wrists, and bare 
arms. He says further: 

Several persons coming into the room while I was engaged with it were 
more or less poisoned by the vapours diffused in the room, and I even transferred 
the poisonous effects to some other persons merely by shaking hands with them. 
The dilute acid, as obtained by me, and stronger solutions of its salts, were 
applied to several persons, and eruptions were produced in several instances, 


probably by the former, though not always, which was not likely owing to the 
dilute state of the acid. 
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Maisch did not isolate his acid nor any one of its salts; he never 
had the substance in question chemically pure. He proved only 
the presence of a volatile acid. He noticed the characteristic erup- 
tion on his own skin while working with the poison ivy. Persons 
coming to the laboratory at this time were often poisoned. He 
observed also that an eruption sometimes followed the application 
of the impure solution of this acid to the skin. From these very 
rudimentary experiments he drew the wholly unwarranted con- 
clusion that his acid must be the active principle. 

By far the most valuable work on R. Towicodendron is that of 
Pfaff (1897). From a clinical study of Rhus poisoning, Pfaff came 
to the conclusion that the poison must be a non-volatile skin irritant. 
The more volatile the irritant, the quicker is its action on the skin. 
Formic acid acts very quickly; acetic acid, less volatile than formic, 
acts more slowly, but still much more quickly than poison ivy, the 
latent period of which is usually from two to five days. Pfaff 
thought that the volatile acid obtained by Maisch might have con- 
tained some of the poisonous principle as an impurity, but that it 
could not produce the dermatitis if prepared in a pure state. He 
therefore prepared a quantity of the acid by distilling the finely 
divided fresh plant with steam. The yield was increased b y acidula- 
ting the mixture with sulphuric acid before the distillation. Theacid 
distillate so obtained was freed from a non-poisonous oily substance 
by shaking the solution with ether. Barium and sodium salts were 
made by neutralizing the acid and were purified by crystallization. 
Analysis showed them to be salts of acetic acid, and they gave the 
characteristic tests for this acid. The “toxicodendric acid” of 
Maisch was thus shown to be acetic acid, and not therefore the 
poisonous principle of the plant. 

Pfaff obtained the active principle by the process which he 
outlines. The lead compounds made in different preparations were 
analyzed and assigned the formula C,,H,.0,Pb. The oil itself was 
not analyzed. Pfaff proposed the name toxicodendrol for the oil. 
He found that it is not volatile, is decomposed by heat, is soluble 
in alcohol, ether, chloroform, benzene, etc., but insoluble in water. 
Its effects upon the human skin were studied in many experiments 
upon himself and others. It was shown that an exceedingly minute 
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quantity of the poison will produce the dermatitis, even 1/1000 
milligram applied in olive oil being active. The oil was given 
internally to rabbits, its effects being most marked on the kidneys. 

Acree and Syme (1906-7) found gallic acid, fisetin, rhamnose, and 
a ‘‘poisonous tar, gum, or wax” in the extract prepared by macera- 
tion of the leaves and flowers of poison ivy with ether, and subse- 
quent distillation of the solvent. The lead compound of this 
poisonous substance was found to be soluble in ether. The authors 
utilized this property to free the poisonous material from admixed 
non-poisonous substances. Lead compounds were first prepared 
by precipitating an alcoholic solution (of the ether extract of the 
drug) with lead acetate. The precipitate was washed with water, 
. partially dried over sulphuric acid, placed in a Soxhlet apparatus, 
and extracted with ether until the solvent came over colorless. A 
green solution was obtained which was washed with water and 
decomposed with hydrogen sulphid. On evaporating the solvent, 
a black, poisonous “‘tar or gum” remained. Upon hydrolysis with 
2 per cent sulphuric acid, this poisonous substance gave fisetin, 
rhamnose, and gallic acid. The residue in the thimble was decom- 
posed by hydrogen sulphid, shaken with ether, and evaporated. 
A hard, brittle, yellow, non-poisonous resin was obtained. The 
authors believe the poisonous principle of poison ivy to be a complex 
substance of glucosidal nature. 

The work of Acree and Syme is probably erroneous for: (z) all 
three of the so-called constituents of the poison are found in two 
non-poisonous species of Rhus; (2) the natural glucoside yielding 
fisetin, rhamnose, and gallic acid is non-toxic; and (3) there is not 
sufficient evidence that the poisonous substance which Syme 
attempted to decompose was not a complex containing a poisonous 
body and one or more non-toxic glucosides in addition. McNair 
(1916a; see also Sando and Bartlett, 1918), working with R. diversi- 
loba, concluded that the poison of this plant is not a glucoside of 
rhamnose, fisetin, and gallic acid. A different method was used 
for extracting the poison, and none of these substances could be 
obtained on hydrolysis." 


« Similar findings resulted from a similar chemical analysis by the author in 1921 
of R. Toxicodendron leaves and flowers gathered in Washington, D.C. 
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Chyser in 1910 considered the poison of Rhus a toxalbumin 
formed by the combination of a liquid acid with albumin. He 
puts forth the following evidence in support of this conclusion: 
(1) the small amount of poison (0.000005 gm.) necessary to produce 
itching and burning on the skin; (2) similarly to a toxalbumin, it 
loses its toxicity by heating to 50° C. on a water bath; likewise at 
75°C. and 1too°C. The toxicity was tested by rubbing with a 
probe on the skin of the upper arm. In no case was irritation 
evident. ‘This evidence is inconclusive of the poison’s being a 
toxalbumin, for: (1) other substances besides toxalbumins are 
poisonous when in such small amounts; (2) the poison remains 
toxic if heated on glass in a steam autoclave for one hour under 
20 pounds’ pressure per square inch (temperature 126.2° C.); and 
(3) the poison contains no nitrogen. 

The specific cause of skin poisoning from R. Toxicodendron L. 
and its two subspecies, R. diversiloba T. and G. and R. radicans L., 
has thus far been ascribed successively to: an emanation of vapor; 
a hydrocarbon gas; a gum resin, mixed with a “‘subtil” acid principle, 
qualified to combine with hydrocarbon gas which emanates from 
the plant after sunset; a volatile alkaloid; a non-volatile gum 
resin; a volatile organic acid (toxicodendric acid); an infection by 
bacteria (M. toxicatus, Burrill, 1882); a non-volatile oil (toxico- 
dendrol); a glucoside of fisetin, rhamnose, and gallic acid (toxico- 
dendrin); a toxalbumin; and finally to something other than a 
glucoside of fisetin, rhamnose, and gallic acid. 
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METHODS OF ANALYSIS OF RHUS POISON: 
ACHARD (1787) 


16 ozs., 6 quent. fresh leaves pressed of Rhus Toxicodendron 


EXPERIMENT 1.—Extract 84 ozs. formed a green sediment on standing. Sap transparent, light 
green, somewhat milky, with strong disagreeable odor. 

EXPERIMENT 2.—2 ozs. of sap evaporated with gentle heat to thick brown syrup. No odor remained. 
Therefore odoriferous principle volatile. 

EXPERIMENT 3.—Sap treated with different reagents as follows: 

Tinc. of litmus or “violen syrup” not changed in color. Therefore sap neither acid nor alkaline. 

AgNO; forms white ppt. which turns black whether exposed to light or not. 

Hg(NO;)2 forms yellow ppt. 

Pb in HNO; forms no ppt. 

“Calcareous earth”? in HNO; produces no change. 

“Liver of Sulphur” results in S ppt. and S odor. 

EXPERIMENT 4.—Leaves dried and extracted with: 

(A) Water gives a gummy extract. 

(B) Strong alcohol gives a resinous extract which took up no water. 

EXPERIMENT 5.—Wood of plant dried at moderate heat. Powdered. A portion gave a gummy 
extract with water. A portion gave a resinous extract with strong alcohol. 

EXPERIMENT 6.—Dried powdered root. Two portions extracted as above gave similar results. 

EXPERIMENT 7.—5 ozs. dried root distilled in glass retort on sand bath with gradually increased heat: 
no volatile salt either on sides or on neck of retort. At beginning a “‘pflegma”’ passed over, little odor 
and no color; then followed a yellow liquid, very acid odor; next a syrupy empyremic oil with odor and 
consistency similar to that obtained by distillation of all vegetable substances. Watery portion had odor 
and characteristics of a strong acid, colored litmus and ‘‘violen syrup”’ red, gave strong effervescence with 
dissolved salt of tartar (K2CO;) and a considerable quantity necessary for saturation. Residual coal was 
aashed—extract lye had little taste, colored “‘violen syrup” green. Insoluble residue dissolved in acids 
with effervescence; H2SO, added to soln. in HNO; gave ppt. in form of a “‘selenits.”’ 

“The above experiments teach us the composition of Toxicodendron in so far as they can be determined 
by the variety of decompositions which for vegetables are very limited and incomplete.” 


VAN MONS (1797) 


Rhus radicans 


I. Gas collected from one branch of R. radicans in hot sunlight was nearly pure oxygen. 

II. 15 cu. in. of gas from the plant. Manner of collection not stated. 

(A) 5 cu. in. passed through concentrated caustic alkali in tube on mercury. Mixed this with equal 
volume of oxygen. Electricity discharge through mixture. Inflammation doubtful. Volume reduced 
one-third. Sides of tube covered with moisture. Gas now passed through lime water. Lime water 
whitened. Gas reduced to one-quarter of its original volume. 

(B) 5 cu. in. burned on water by means of “muriatic oxygen gas.’’ Condensation immediately 
occurred. One-half inch of gas remained. Sides of glass bell jar were covered as well as the surface of the 
water with a light layer of fat. Apparently no carbonic acid gas formed. 

(C) 5 cu. in. shaken with 2 drams of perfectly clear animal oil. At end of fourth day oil a perceptible 
brown color with slight empyremic odor. Interposed gas separated by plunging the phial in boiling water. 
Gas washed with alkali water and burned with oxygen with aid of electric spark. It condensed in large 
part, without forming very much carbonic acid gas, as was shown by mixing the remaining gas with lime 
water. ene oil, therefore, had absorbed most of the carbon from the gas. Volume of gas increased nearly 
one-tenth. 

The deleterious gas, therefore, is a hydro-carbon. 


«The following abbreviations have been used: tinc., tincture; ppt., precipitate; 
soln., solution; gms., grams; decomp., decomposed; sol., soluble; evap., evaporate; 
q. s., quantity sufficient; alc., ethyl alcohol; dil., dilute; wt., weight; xls, crystals; 
R., radical; temp., temperature; sep., separates; conc., concentrate. 
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LOBINOL—A DERMATITANT FROM R. DIVERSILOBA 
(POISON OAK) 


The following attempt at the separation of the principal irritant 
poison (lobinol) of R. diversiloba represents the culmination of a 
number of attempts at the separation of a pure substance. It is 
presented herewith in the hope that someone will continue the work 
further and determine the structural formula of the poison. The 
analysis of the crystalline compounds obtained may be of assistance 
in this direction. } 


EXTRACTION AND PURIFICATION OF LOBINOL 


Bark from old branches of R. diversiloba T. and G. was shaved off 
with a two-handled draw knife. The pieces of bark thus obtained 
were immediately placed in 95 per cent alcohol, this mixture was 
heated on a sandbath under a reflux condenser for several days. 
The alcoholic solution was drawn off, concentrated to one-tenth its 
original volume by distillation from a Kjeldahl flask and placed in a 
separatory funnel which had previously been filled to one-fourth 
its capacity with petroleum ether. Water was now added until it 
represented three times the amount of alcoholic solution. The 
mixture was shaken in the separatory funnel, and the watery layer 
drawn off and discarded. The petroleum ether layer was then 
shaken with several portions of 95 per cent alcohol. The alcoholic 
layer was saved and the petroleum ether discarded. 

Saturated sodium chlorid solution was added. The substance 
thus obtained as a supernatant layer is a clear, amber-red, oily, 
non-volatile, viscous, poisonous liquid. 

It was further purified from alcohol and sodium chlorid by 
washing with distilled water. 

It cannot be positively stated that the foregoing method of 
isolation yields a definite chemical individual, but it is apparently 
at least a mixture of appreciably uniform composition, appreciably 
free from contamination. 

The principal constituent gives positive tests for carbon, hydro- 
gen, and oxygen. 

The probable position of oxygen in lobinol.—The substance reduces 
ammoniacal silver nitrate solution in the cold. As this action is 


CHEMISTRY OF THE POISONOUS PRINCIPLE 95 


common to aldehydes, polyhydric phenols, and a few carbohydrates, 
it was thought lobinol might give a positive test for the carbonyl 
group. When it was tested with the fuchsin aldehyde reagent as 
well as with sodium hydrogen sulphite the results were negative. A 
portion of the substance was also tested by heating with a mixture 
of phenylhydrazine and Fehling’s with negative results. These 
results indicate that the principal constituent is not an aldehyde or 
a ketone. ’ 

Probable absence of the carboxyl group.—Approximately 0.5 gm. 
of the viscous liquid was shaken with soc.c. of distilled water. 
When the aqueous solution was titrated with o.1 NV potassium hydrox- 
id solution only two drops of alkali were required to make the 
solution alkaline. 

When a solution of the substance was made in neutral alcohol it 
reacted similarly toward alkali. 

In a further test for the presence of the carboxyl group some 
of the material was shaken with ro per cent aqueous sodium carbon- 
ate solution and filtered. When the filtrate was acidified with 
hydrochloric acid and shaken with ether no organic acid could be 
detected in the ethereal layer. 

It is evident, therefore, that the presence of the carboxyl group 
cannot be positively proved. 

The foregoing tests do not exclude the possibility of the presence 
of a lactone structure. 

Presence of the hydroxyl groups.—Lobinol forms an acetyl deriva- 
tive when dissolved in benzene together with acetyl chlorid and the 
solution boiled until the evolution of hydrochloric acid ceases. 

Lobinol forms an acetyl derivative when mixed with an equal 
weight of dry sodium acetate and three or four parts of acetic 
anhydride, and boiled for two or three minutes in a reflux apparatus, 
according to the method of C. Liebermann and O. Hormann (1878). 

A benzoyl derivative of lobinol also was formed by means of 
benzoyl chlorid. The Schotten-Baumann method was used as 
follows. Ten c.c. of lobinol was placed in a 3-liter glass separatory 
funnel. On account of the instability of lobinol in the presence of 
caustic alkali the flask was filled with oil gas. In order that benzoy- 
lation should be as complete as possible, 500 c.c. of ro per cent 
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aqueous potassium hydroxide and 60 c.c. of benzoyl chlorid were 
alternately added in small portions (Pechmann, 1892). Shaking 
and gentle cooling were continued for about twenty minutes. In 
place of caustic alkali, sodium carbonate; sodium hydrogen carbon- 
ate, or sodium acetate may be used, as these make it unnecessary 
to fill the flask with illuminating gas (Pictet, 1891; Meyer and 
Jacobson, 1893). The precipitated benzoyl derivative is white and 
semi-solid. It gradually hardens and crystallizes on prolonged 
contact with water. To make sure of the removal of all traces of 
benzoyl chlorid or benzoic acid the derivative was dissolved in 
ether, the ether distilled off, and the residue treated with alcohol 
which decomposed the last portions of benzoyl chlorid that had 
not been removed by prolonged shaking of the ethereal solution 
with the concentrated alkali. The alcoholic liquid was treated with 
soda in excess, precipitated with water, and the alcohol and ethylic 
benzoate removed by means of a current of steam. The residue 
was then sepeatedly crystallized from alcohol. 

A benzoyl derivative of lobinol may also be prepared from its 
ether-or benzene solution, with the aid of dry alkali carbonate 
(Claisen, 1894). 

From the preceding experiments it 1s evident that the oxygen 
contained in lobinol may be contained in a hydroxyl group or 
groups. 


PROBABLE PHENOLIC NATURE OF THE DERMATITANT 


Nitration.—Like many aromatic compounds, lobinol is easily 
nitrated. The nature of the substance varies with the conditions 
of the reaction. On continued boiling with strong nitric acid the 
derivative is first a solid of orange color, then a yellow liquid from 
which crystals of oxalic acid separate on standing. 

Probable phenolic character.—When sodium or potassium hydrox- 
id is added to an alcoholic solution of lobinol the liquid assumes a 
color varying from green to brown. A highly dilute alcoholic 
solution of lobinol gives a green color with ferric chlorid, which 
turns red on the addition of sodium carbonate. This result mi~at 
lead one to consider the dermatitant an orthodihydric phenol. . .’ so, 
as in the case of polyhydric phenols, lobinol reduces metallic alts, 


CHEMISTRY OF THE POISONOUS PRINCIPLE 97 


e.g., a solution of ammoniacal silver nitrate in the cold to form a 
silver mirror. 

Phenolic ether formed.—In common with other benzyl ethers of 
phenols, lobinol benzyl ether is produced by heating with benzyl 
chlorid and sodium ethylate for three or four hours. The ether is 
a neutral yellow liquid soluble in hot alcohol and ether, and gives 
no apparent reaction with ferric chlorid or sodium hydroxid. 

According to the results of the foregoing experiments the princi- 
pal dermatitant of R. diversiloba may contain a phenol group. 


UNSATURATION 


To about o.1 gm. of substance in 2 c.c. of carbon tetrachlorid 
two or three drops of bromine solution were added. The bromine 
solution was prepared by dissolving 2 c.c. of bromine in 50 c.c. of 
carbon tetrachlorid. Decolorization took place without evolu- 
tion of hydrogen bromid, either immediately or within three 
minutes, or even when warmed gently for two minutes. The sub- 
stance therefore may be unsaturated (Biddle, 1911). 

Lobinol is easily brominated when bromine is added to its 


ethereal solution. 
CONCLUSION 


The principal dermatitant of R. diersiloba, if pure and not a 
mixture, has an unsaturated compound of the aromatic series con- 
taining carbon, hydrogen, and oxygen. The oxygen may exist 
combined as hydroxyl. 

Its behavior is phenolic and it may contain two hydroxyl groups 
in the ortho position. This chemical finding is in agreement with 
the action of Rhus oxidase (McNair, 1917c; also chap. viii). This 
oxidase accelerates the oxidation of readily oxidizable bodies, 
particularly those of the benzene series, which possess at least 
two hydroxyl or amine groups when these groups occupy the para 
or ortho positions. 

Tn accordancé with reactions to halogens lobinol is unsaturated. 

From the evidence at hand the principal dermatitant appears 
to be a poly-hydricphenol and I propose for it the name of lobinol. 
The terminal syllable ol of this word refers to its phenolic nature in 
accordance with the rules of the Chemical Society of London. The 
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first two syllables of the word, Jobi, are derived from the species 
name of the plant diversiloba. 


PROVISIONAL REACTIONS OF LOBINOL 


1. It absorbs bromine readily. 

2. Its alcoholic solution upon the addition of ferric chlorid 
turns temporarily green, then black, and forms a black precipitate. 

3. When its alcoholic solution is highly dilute the addition of 
ferric chlorid produces a green color which turns red when sodium 
carbonate is added. 

4. It forms a gummy mass with hydriodic acid, whose alcoholic 
solution turns green when ferric chlorid is added. 

5. Metallic carbonates are not decomposed by it. 

6. Acetyl chlorid or acetic anhydride produces an acetyl deriva- 
tive. Benzoyl chlorid yields a benzoyl derivative. 

7. It forms an a-naphthyl-urethane with a-naphthyl-isocyanate. 
Phenyl-isocyanate forms a phenyl carbonate. 

8. A phenolic benzyl ether is formed with benzyl chlorid and 
sodium alcoholate. 

9. Millon’s reagent gives a red color with it, a property of the 
hydroxyphenyl group. 

10. A salt is formed when picric acid is added to its alcoholic 
solution. 

11. It is easily darkened, dried, and hardened by means of 
manganese peroxid, barium peroxid, magnesium peroxid, litharge, 
manganese hydroxid, and potassium dichromate. 

12. It hardens at a temperature above 96° in the absence of its 
enzyme or any oxidizing agent. 

13. It is slightly soluble in aqueous potassium hydroxid, but 
entirely soluble in alcoholic potassium hydroxid. 

14. It reduced metallic salts, especially silver nitrate, on heating 
and ammoniacal silver nitrate in the cold. 

15. It is precipitated by lead acetate, and forms a green precip- 
itate with barium hydroxid. 

16. On gradually adding alkali to its alcoholic solution a tem- - 
porary green color is first produced which, on successive additions 
of alkali, turns red and brownish-red. 


nN 
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17. It forms a nitro compound with a viclent reaction when 
concentrated nitric acid is added to it. 

18. It is soluble in ether, chloroform, alcohol, methyl alcohol, 
benzin (b. p. below 60°), benzene, toluene, xylol, acetone, toluidine, 
pyridine, quinoline, carbon tetrachlorid, amyl acetate, acetic 
ether, nitrobenzol, turpentine oil, glacial acetic acid, 80 per cent 
solution of chloral hydrate, and concentrated sodium and potassium 

-hydroxid solutions. 

19. It is precipitated from alcoholic solution by lead acetate, 
silver nitrate, mercurous nitrate, cupric acetate, ferric chlorid, 
barium hydroxid, bromine, iodine, platinum chlorid, gold chlorid, 
uranium acetate, and copper nitrate. 
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CHAPTER XI 
PATHOLOGY OF RHUS DERMATITIS" 


DEFINITION 


Rhus dermatitis caused by Rhus diversiloba and R. Toxicoden- 
dron is an irritation of the skin caused in the case of R. Toxicodendron 
by Pfaff’s toxicodendrol and in the case of R. diversiloba by lobinol, 
a non-volatile substance which may contain a polyhydrophenol with 
unsaturated side chains. These toxic substances may or may not 
have the same chemical composition. 


ETIOLOGY 


I have shown in preceding chapters that the active principle 
lobinol is neither bacterial nor volatile, and that poisoning occurs 
from actual contact with the resinous sap of the plant. This 
contact, however, may result through an intermediary agent, which 
carries the sap, such as particles of soot in smoke, clothing, cord- 
wood, croquet balls, and shoes. 


AVENUES ‘OF INFECTION 


A suitable channel must be present so that the pathogenic 
lobinol may enter the body and produce its specific disease. Such 
avenues of infection are the cutaneous surfaces, the respiratory, 
alimentary, and genito-urinary tracts, and the conjunctival sur- 
faces. ‘The entrance of lobinol into the respiratory system is rare, 
although instances have been known in which the inhalation of 
smoke from the burning plant has caused infection. Alimentary 
infection is more common, as many people, seeking to gain immu- 
nity to the poison, chew the leaves and swallow the juice. There is 
one case on record in which a person thoughtlessly chewed a portion 
of the stem of the plant and developed severe symptoms. The 
external genitals, especially in the male, represent a frequent seat 

: * Reprinted from the Archives of Dermatology and Syphilology, III (April, 1921), 
383-40. 


Through the kindness of Dr. R. T. Legge, I have been permitted to utilize statistics 
from the University of California. 
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of the disease. This is due, in many cases, to handling of the penis 
and scrotum by infected hands during micturition. The genitals 
of the female are seldom involved. Instances may also be cited in 
which conjunctivitis has been the result of touching the eyes with 
hands on which the resinous sap was present. 

The sebaceous glands.—The sebaceous glands are sometimes the 
seat of Rhus dermatitis, as is demonstrated by the accumulation of 
leucocytes around them in the diseased tissue. These glands are 
chiefly associated with the hair follicles, but they also occur inde- 
pendently and in those parts of the skin in which the hairs are 
wanting, as on the lips, angles of the mouth, prepuce, and labia 
minora. Those portions of the body which have the largest sebace- 
ous glands are frequently the seat of Rhus dermatitis, i.e., the nose, 
the cheeks, the eyelids (mieibomian glands), the scrotum, and the 
anal region. The liability to poisoning in these places may not be 
due primarily to the presence of the glands, but may possibly be 
explained by the prevalent thinness of the skin in these parts and 
the liability of the glands to poisoning on account of their position. 
Large sebaceous glands are also found on the areola of the nipple, 
the mons veneris, and the labia majora. The areola of the nipple 
and the labia majora are susceptible and are sometimes the seat of 
the disease (Busey, 1873, and others), but because of the protected 
position of the nipple and the fact that the vulva is seldom touched 
by the hands, neither the nipple nor the vulva become affected often. 
The skin of the mons veneris is effectively protected by its dense 
covering of hair. 

The amount and quality of the sebaceous secretion varies consid- 
erably at different times in the same person, in different persons, and 
on different parts of the body. Usually the secretion is more 
abundant where the glands are largest and most numerous. Abnor- 
mal or excessive secretion is most commonly noted between the 
ages of fifteen and twenty-five, when the sebaceous glands are 
especially active. Variation in this secretion may possibly con- 
stitute a partial index of variation in susceptibility. 

Many persons assert that they are more susceptible to the poison 
when they are perspiring; this is stated by Kalm (1748), Horsfield 
(1798), Schwalbe (1903), Thudichum (1903), Hadden (1906), Ward 
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(1908), and Lindley (1908). At such times the skin temperature 
is raised, the peripheral blood vessels are dilated and the sebaceous 
secretion is increased. Increased oiliness of the skin is also caused 
by a warm external temperature. Under these conditions the 
increased amount of oil on the surface of the skin would constitute 
an increase in the lipoid solvents for lobinol, and consequently 
susceptibility might be increased. 


f 


Fic. 9.—Section of skin affected by poison oak, showing infiltration of leucocytes 
around a sudoriparous gland; 190. 


This diminution in immunity would be the result if increased 
perspiration did not take place. The conditions which tend to 
cause a large sebaceous secretion also tend to increase the amount 
of perspiration. As lobinol is insoluble in the perspiration, any 
increase in this secretion would tend to lessen susceptibility. 

Perhaps the apparent increase in susceptibility during perspira- 
tion is explained by the removal of protective clothing, such as the 
removal of coats and the rolling up of sleeves. Thus the skin area 
directly liable to contact with the plant and its poison is increased. 

The sweat glands.—The sweat glands may also become infected 
by Rhus poison, as is evidenced by the large number of leucocytes 
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surrounding them in the diseased skin. These glands occur within 
the integument of all parts of the body, with the exception of that 
covering the red margins of the lips, the inner surface of the prepuce, 
and the glans penis. They are especially numerous in the palms 
and soles and fewest on the back and buttocks. While the sweat 
glands are most numerous on the palms and soles, Rhus dermatitis, 
as a rule, occurs only on palms whose stratum corneum is thin, as, 
for instance, those of awoman. The prepuce, on the other hand, in 
which these glands are absent, is sometimes the seat of Rhus 
dermatitis; in one case it became the seat of fibrinous infiltration. 

Misled by Maisch’s statement that the poison was an acid, von 
Adelung (1912) made a series of observations on sweat reactions 
as determined by litmus paper in order to find out whether the acid- 
ity or the alkalinity of the sweat bears any relation to susceptibility 
to the poison. A number of sweat reactions were taken and 
recorded, each person being asked whether he was susceptible to 
the poison. In each class—acid, alkaline, and neutral—there were 
some susceptible and some immune persons. Among them was 
one person with strongly acid sweat, who was extremely susceptible, 
but there was another equally susceptible whose reaction was 
strongly alkaline; so that no relation to sweat reaction could be 
determined, even though account was taken of the physiologic 
change of reaction during exercise. 

As alkalies accelerate the oxidation of lobinol (McNair, 1917¢; 
see also chap. viii), and thus diminish its toxicity, it might be 
expected that persons with alkaline perspiration would be less 
susceptible. However, even in cases of markedly alkaline perspira- 
tion, the alkalinity is of comparatively low degree, and therefore 
would affect the poison little. 

Hair follicles—The hair follicles are frequently channels for 
Rhus infection, as is shown by the multitude of leucocytes located 
near them in skin affected by Rhus poison. The hairs are present 
over almost the entire body, and Rhus dermatitis seldom affects 
those regions in which the growth is sufficiently long to constitute 
a complete covering. 

Skin surface.—Not only does the poison enter the skin by way 
of the cutaneous glands and hair follicles, but it may gain entrance 
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through the surface of the skin itself, as is evidenced by the abnor- 
mal accumulation of leucocytes in parts of the corium foreign to 
glands and hair follicles. The variety and distribution of the glands 


Fic. 10.—Section of skin affected by poison oak, showing sebaceous gland and 
infiltration of leucocytes; X 100. 


and hair follicles play a smaller part in the transmission of lobinol 
than the thickness and condition of the various layers of the skin. 

Before the poison can enter the epithelium it is liable to undergo 
a certain amount of oxidation and loss of toxic properties. This 
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loss of toxicity, however, is relatively slight, as such oxidation ordi- 
narily proceeds slowly. A certain amount of localized destruction 
of epithelium somewhat similar to that due to carbolic acid and other 
phenols probably takes place before the poison is transmitted 
inward. In its inward transmission the poison must first pass 
through the stratum corneum. In so doing some of it is left behind 


Fic. 11.—Section of skin affected by poison oak, showing sebaceous gland and 
infiltration of leucocytes; 100. 


by adsorption and absorption. The thickness of the stratum 
corneum is, therefore, one important factor in the susceptibility 
of various persons and the various parts of the body to attack. by 
lobinol. The epidermis varies in thickness from 0.08 to 0.10 mm. 
It is thus easy to explain how the primary lesion may not be at the 
point on the skin which first came in contact with the resinous sap. 
For instance, the palms may have the poison on them and yet not 
be affected with dermatitis. They may transfer the poison to 


106 RHUS- DERMATITIS 


parts of the body with thinner and more sensitive skin, such as 
the scrotum and penis or ears and eyelids, and the latter parts may 


Fic. 12,—Section of skin affected by poison oak, showing vesicle, infiltration of 
leucocytes, and slowly diffusible character of the poison. 


be the first to give evidence of inflammation. Rhus dermatitis, 
too, is much more often found on the flexor surfaces where the-skin 
is thin than on the extensor surfaces, where it is thick. 
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Before the poison reaches the stratum germinativum it must 
pass either through the walls of living cells or between them. As, 
however, the intercellular substance is reduced to a minimum in 
the epithelial tissues, the cells generally lie in almost immediate 
apposition. It is evident, therefore, that the poison can probably 
pass as easily through the cell membrane as between the cells. 
Microscopic evidence appears to support this view. The cell 


Fic. 13.—Section of skin affected by poison oak, showing vesicle, infiltration of 
leucocytes, and slowly diffusible character of the poison; 190. 


membrane in these cells is an inconspicuous structure. There is 
no direct chemical or microscopic evidence to show the composi- 
tion of the animal cell membrane, but by observations on its 
behavior when the cells are in various solutions, facts have been 
collected indicating that lecithin and cholesterol, and probably the 
allied fatlike bodies, ““protagon” and cerebrin, are prominent con- 
stituents. ‘The substances that diffuse through most cell walls are 
just the substances that are soluble in or dissolve these lipoids, that 
is, alcohol, chloroform, ether, etc., and it is probable that the 
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anaesthetic effects of many of these substances depend in some way 
on their fat-dissolving power and the large proportion of lipoids 
in nerve cells (Overton and Meyer, 1899, 1900). “As lobinol is more 


Frc. 14.—Section of skin affected by poison oak, showing infiltration of leucocytes 
around hair follicle; 190. 


soluble in lipoids and lipoid solvents, it might be expected to 
penetrate the cell wall easily and it is probable that the intense 
irritating effect of this poison similarly depends on its solubility 
and consequent penetrability of the nerve cells. 
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The fact must not be overlooked, however, that lobinol is diffused 
through the skin slowly; to this phenomenon is due the period of 
latency. Besides lipoids, the cell membrane is considered to be 
partially made of protein. The cell wall, therefore, is probably a 
“mosaic” structure, some of the blocks being lipoids or lipoid 
compounds, and others protein without lipoids. Robertson (1908) 
suggests that there is a superficial film of concentrated protein 
about the cells underlaid by a discontinuous lipoid layer. Some 
such structure is evidently necessary to permit the entrance of 
the common foodstuffs into the cell, such as water, sugar, amino 
acids, and salts which are not lipoid soluble. Lobinol may have a 
coagulating effect on the protein lining of the cell in such a way as 
to retard its permeability. This same coagulating function, how- 
ever, might, by its corrosive action, tend to make entrance to the 
cell easier for the poison. 

The contents of the cell may play an equally important part in 
retarding or accelerating permeability. In this connection, osmosis, 
surface tension, and diffusion must be considered. 

Of the constituents of the cytoplasm of the cell, the lipoids 
would tend to dissolve lobinol, the proteins to absorb it, and prob- 
ably the glycogen and sulphates to change chemically and combine 
with it and render it less toxic, as is true of other phenols in the body. 
The amount of glycogen as a source of glucuronic acid, and the 
amount of sulphates normally in the epidermal cells of a person, 
may possibly have a great deal to do in physiologically neutralizing 
and retarding the penetration of the poison and thus serve as a 
partial index of immunity. 


REACTIONS AND DEFENSIVE SUBSTANCES IN THE BODY 


The variety of reactions and the variety of defensive substances 
in the body are, according to present knowledge, remarkably small 
in number. The reactions are: oxidation and reduction, hydration 
and dehydration, and perhaps simple addition (that is, methylation). 
The chief known protective substances are the alkalies of the blood 
proteins, hydrogen sulphid, sulphuric acid, glycocoll, urea, cystein, 
bile acids, glucuronic acid, and acetic acid. Of these substances 
we would expect lobinol, if it is a polyhydrophenol with unsatur- 
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rated side chains, to react and become less organotropic with glucu- 
ronic acid and sulphuric acid by forming a phenol glucuronate and 
a phenol sulphate. Whether or not other substances would form 
defensive chemical compounds with lobinol would depend on the 
nature of its unsaturated side chains which are at present uninvesti- 
gated. 

The susceptibility of lobinol to oxidation must not be overlooked. 
There may be oxidases, as there are in the nuclei, which may tend 
to render the poison harmless. 

Not only is this disease caused by the direct action of lobinol, 
but perhaps also by the indirect chemical change in the body cells 
induced by altered cell metabolism. The substances formed may 
be called body toxins and may be similar to those produced in 
superficial burns (Bardeen, 1898; Wells). The evidence for such 
intoxication is not altogether similar to that of burns as no delir- 
ium, haemoglobinuria, vomiting, or bloody diarrhea has been 
demonstrated in superficial Rhus dermatitis. On the other hand, 
in severe cases of Rhus dermatitis there is albuminuria, which may 
be caused by the partial elimination of these hypothetical poisons 
by the kidneys. Rhus albuminuria, on the other hand, may be due 
to the direct action of lobinol, as it has been found that when Rhus 
sap has been introduced per os in a rabbit, albuminuria results. 
Five c.c. of the poisonous sap mixed with 15 c.c. of cottonseed oil 
were introduced per os into a rabbit weighing 3,171 gm. A test 
for albumin in the urine was found positive four hours after the 
poison was introduced (McNair, 1916c). Similarly, Pfaff (1897), 
by the introduction of toxicodendrol per os in a rabbit, caused 
albuminuria. Some cases of Rhus albuminuria, however, may be 
due to latent nephritis excited by the increased work thrown on 
the kidney following the loss of the excretory function of large 
areas of skin. An examination of forty-nine severe bed cases of 
Rhus dermatitis showed that thirty-two, or 65.3 per cent, were 
negative with respect to albumin; and seventeen, or 34.6 per cent, 
were positive. One of the patients having albuminuria developed 
and recovered from acute nephritis simultaneously with derma- 
titis. 
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The poison in the samples of urine examined could not be 
detected in‘a free condition. Three liters of urine were shaken up 
with ether, and the ethereal layer separated and concentrated by 
evaporation. This ethereal extract did not give any chemical 
reaction for the poison, and when concentrated by evaporation and 
applied to the skin of a sensitive person, it did not cause dermatitis. 

The urine was not abnormal in color, as is sometimes the case 
when phenol (Koster-Syke, 1886; Browne, 1885; Dreyfous, 1885; 
Penasse, 1886; Rose, 1884; Brun, 1886) or pyrogallol is externally 
applied (Jarisch, 1878; Allen, 1886). The urine had no abnormal 
odor, such as is noticeable upon the inunction of turpentine or drugs 
of that series (Brochin, 1879; Berenguier, 1874; Garland, 1886). 
These results may be due to the fact that the poison is either entirely 
absent from the urine or only present in a very small amount. 

Table XIV describes the case involving a simultaneous acute 
nephritis. 

Leucocytosis is an accompaniment of the severer cases of poison 
oak dermatitis. The severity of the leucocytosis seems to vary 
directly with the size of the area involved and the severity of the 
infection. or instance, in a case in which the face, hands, arms, 
and chest were severely affected, a blood count showed 31,600 
leucocytes; in a milder case, in which only one forearm was affected, 
14,000 leucocytes were found. Blood counts frequently indicated 
the presence of more than 12,000 leucocytes to the cubic millimeter. 
In the marked increase in leucocytes in twelve cases examined, 
there seemed to be no disproportionate change in the polymorpho- 
nuclear leucocytes with no eosinophilia. A microscopic examina- 
tion of sections of the diseased human skin, however, disclosed a 
predominance of mononuclear leucocytes. It is suggested, there- 
fore, that either in the parts of the skin affected a mononuclear 
leucocytosis results while the systemic leucocytosis is dispropor- 
tionate, or else the character of the leucocytosis varies in different 
stages of the disease. The leucocytosis thus produced tends, 
among other things, to oxidize the poison by the contained oxidases 
of these cells. 

The blood stream, as well as the lymphatics, contributes its 
leucocytes and consequent oxidative power. The erythrocytes 
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contribute haemoglobin, the iron of which has the power to combine 
with lobinol. Likewise the blood brings glucose, which, on its 
conversion into glucuronic acid, probably has power to combine 
with and lessen the noxious properties of lobinol. 


O O 
ll I 
CH,OH — (CHOH),C—H+0,-HOOC -- (CHOH),C—H+H.0 
glucose glucuronic acid 


There is reason to believe that Rhus poison is not transmitted by 
the body fluids because, first, lobinol is insoluble in water (McNair, 
1916a), in horse blood serum, in physiologically normal salt solution, 
and in Ringer’s solution; and, secondly, the vesicular exudate of 
Rhus dermatitis is non-toxic even when well rubbed into the 
scratched skin of a sensitive person. Brown (1922) made twenty 
similar experiments. White, in 1873, opened the vesicles on his 
wrist, one of twenty-four, another of eight hours’ duration, and 
their clear and colorless contents were applied and scratched into 
the epidermis on the wrist of a man who was especially sensitive to 
the poison of R. Toxicodendron, as he had suffered two attacks of 
the poison that summer (1873) and had had many severe attacks 
during past seasons as a result of contact with Rk. Toxicodendron. 
The results were wholly negative. Bigelow (1817, 1820) reports 
that Pierson inoculated with the serum from vesicles on the second 
day, and with the discharge from the later stage, but without effect. 
The freest handling of parts affected in all stages of the efflorescence 
fails to transfer the disease to the hands of another. ‘Third, if the 
skin is inoculated with the poisonous sap. of R. diversiloba and the 
spot covered with a watch glass or zinc oxid plaster, the resulting 
dermatitis will not spread, but will remain confined to the locality 
on which the sap was placed. Von Adelung (1913) made similar 
confirmatory experiments. In 1912 Rost and Gilg made several 
experiments in which a drop of fresh sap from R. Toxicodendron was 
placed on the arm and covered with a watch glass. Brown (1922) 
and Spain (1922), in using alcoholic extracts of R. Toxicodendron 
covered by adhesive plaster, got spreading in two instances. Per- 
haps these last results were caused by imperfect technique. 
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The apparent spreading, that is, the successive appearance of 
Rhus dermatitis on different areas of the body, generally reaches 
its maximum during the period of invasion. ‘This spreading may 
be due to (1) the direct transference of the poison itself by the 
finger nails or hands from one part of the body to another, or to 
new areas from the clothes or hair; (2) reflex irritation; (3) con- 
tiguity of tissue; and (4) varying durations of latency for the differ- 
ent skin surfaces on the body (varying with the respective thicknesses 
of their stratum corneum, chemical and physical differences in the 
skin, etc.). ; 


LATENCY OF RHUS DERMATITIS 


The prevalence of R. diversiloba on the campus of the University 
of California and the possibility of indirect contact with the poison 
make the exact period of latency questionable. 

In experimenting with R. Toxicodendron in 1795, Fontana found 
the period of latency to be three, four, and six days. Van Mons, in 
1797, found it to be from eight to ten days. Horsfield, in 1798, stated 
that the period of latency varied from a few hours to several days. 
Other writers have also given varying limits, for instance: Dakin, 
(1829) one to three days; Busey (1873), seven days; White Ga 
generally less than forty-eight hours, but sometimes five days; 
Park (1879) from a few hours to a few days, generally from thirty- 
six to forty-eight hours; Cundell-Juler (1883), about twenty-four 
hours; Morrow (1887), from several hours to four or more days; 
Pfaff (1897), in experiments found the latent period to be as long as 
four days; Schamberg (1906), twenty-four to forty-eight hours 
usually; Conner (1907), often within twenty-four hours; Brown 
(1922) (alcoholic extract), seventeen, twenty-seven, forty-eight, 
seventy-six, and one hundred forty-four hours; of other cases, six 
cases after one day, five after two days, six after three days, and 
one after eight days; Spain (1922) (alcoholic extract), eighty indi- 
viduals, forty-eight or 60 per cent after three days, and forty or 
50 per cent after seven days. It is thus evident that the dermatitis 
caused by R. Toxicodendron has a latent period similar in length 
to that caused by R. diversiloba. 
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THE EVOLUTION OF THE DISEASE IN EXTERNAL POISONING 


The features of Rhus dermatitis are the shortness of its course 
and, typically, its differentiation into stages. ‘The following stages, 
in their proper sequence, are recognized generally in acute Rhus 
dermatitis: 

Stage of infection.—This is the period of time occupied by Rhus 
poison in getting in firm contact with the outer surface of the skin. 

Stage of latency. —This is the period of time in which the Rhus 
poison is diffusing through and reacting with the skin up to the 
point of producing symptoms. Generally this stage is dn appreci- 
ably limited one and its duration lasts from about twelve hours to 
five days. The amount of poison entering the skin influences more 
or less the length of this stage, within certain limits. The length 
of this stage must be influenced by various other factors: stratum 
corneum, the thickness and composition of the cell walls, the variety 
and amounts of the cell contents, such as glycogen or glucose, as a 
source of glucuronic acid; sulphuric acid or forms of sulphur that 
might be available to form lobinol sulphate; lipoids, which might 
aid by their solvent power in difiusion or absorption of lobinol; 
water, which might hinder the diffusion of lobinol; protein, which 
might adsorb or absorb lobinol, oxidases, etc. 

Stage of prodromes.—Vague symptoms of skin irritation now 
appear about the points of entrance of the poison. It is evident at 
this time that the poison is sufficiently active to produce moderate 
symptoms, but none as yet characteristic of the disease. They may 
appear in connection with some weak part of the system, such as the 
eyes, face, and scrotum, thus establishing a local erythema. ‘This 
stage is usually of fairly definite length, but this depends on the 
same general factors as the preceding stage. 

Stage of outbreak.—In this stage the symptoms characteristic of 
the disease make themselves manifest. Two types are recognized, 
namely: (1) a frank or sudden outbreak and (2) insidious or gradual 
outbreak. The former is doubtless due to a sudden and marked 
intoxication, while the latter is the result of a more gradual action. 
When the frank outbreak takes place, naturally this stage is well 
separated from the prodromal, but the two stages gradually merge 
one into the other in the insidious attacks. 
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One of several factors may cause a frank outbreak: (1) The 
poison may suddenly penetrate the tissues, owing to a greater 
presence of lobinol solvents, weak resistance of the tissues, or very 
thin skin. (2) The poison may have gradually accumulated ina 
given focus owing to defective drainage into the interior, and then, 
by the extension of the infectious focus into looser tissue, a large 
quantity of lobinol is suddenly absorbed. (3) Some sudden cause 
may be operable in reducing the vitality of the person so that a 
given volume of poison has an extreme and sudden effect. 

The primary effect of the poison is to stimulate one or more 
functions of the system, while the secondary or final result is to 
depress or pervert such functions subsequent to the production of 
degenerative and necrotic changes. ‘The nervous and circulatory 
activities receive especial stimuli. The effect on the circulatory 
system consists of increased cardiac force and vasoconstriction, 
that is, a rise of blood pressure. In the frank outbreak there is 
not only a suddenness of onset of the symptoms, but also a marked 
severity of the same. 

Certain effects are noted in the several parts of the body in the 
most severe Cases: 

The pulmonary area is congested. Dyspnea may be induced by 
nervous influences and by a teduction in the air space of the lungs 
due to congestion. A sense of discomfort may be noted in the 
thorax. Bronchial congestion may cause some transudation and 
a cough may appear with watery sputum. 

The cerebral area is so closely associated with the large vascular 
trunks that it shares in the congestion. A feeling of fulness, 
together with more or less headache and throbbing of the temporal 
arteries, is likely to develop. Congestion cf the conjunctivae, 
tinnitus aurium, and disturbances of vision are likewise referable 
to congestion. The face, being so closely related, is usually flushed, 
even though dermatitis may not involve it. With this there is 
often epistaxis and sore throat. Delirium sometimes occurs 
(Horsfield, 1798). 

In the peripheral area the temperature of the skin is raised. In 
the inflammatory process the capillaries immediately surrounding 
the point or points of contact of the irritant become enlarged and 


120 RHUS DERMATITIS 


produce a visible hyperemia, thus establishing a local erythema. 
This, if it has not proceeded farther than the prodromal stage, would 
perhaps affect only a minute area and form a small red point, a 
macule, or extend over a considerable area, and present a uniform 
and extensive field of redness. It might be fugitive, lasting but a 
few minutes, or continue for hours or days and finally disappear 
without the production of any other apparent tissue change. But 
an erythema cannot exist for any considerable time without a slow- 
ing of the current of circulation in the enlarged capillaries, followed 
by oedema. ‘This serious transudation is in some degree inseparable 
from an erythema of more than evanescent duration. 

Sometimes these changes are limited to circumscribed areas. 
Under peculiar forms of irritation an erythema is rapidly excited, 
which is followed by a sudden oedema, so violent as to distend the 
involved portions of the skin in the form of abrupt elevations with 
sharply defined borders, and to compress in turn the capillaries of 
such areas so as to occlude them and thus produce lesions character- 
ized by flat, strikingly white prominences, which are generally 
surrounded by a halo of erythema (wheals). They may exist for 
only a few minutes, or for one or more hours, but they are always 
of brief duration. ‘The capillaries in the stage of involution begin to 
absorb the effused serum, the swelling sinks down, the redness 
returns to the area, and finally the hyperemia disappears. The 
whole process is one of the most sudden and striking exhibitions of 
morbid action to which the skin is liable, and is a frequent phenom- 
enon in dermatitis venenata. 

As has been previously pointed out, the disease is not contagious 
and cannot be transferred from one area of the skin to another by 
the blood, nor by the serum escaping from broken vesicles on the 
surface of the body. Nevertheless, the inflammation may spread 
in two ways, by contiguity of tissue, and, according to Blackwood, 
by reflex irritation. Blackwood (1880), by inciting friction at a 
part as yet apparently unaffected by Rhus dermatitis, transferred 
the disorder to that locality when the experiment was made during 
the height of the disease. ‘That the transfer was not merely inocu- 
lated by the finger nails in cases which he had carefully watched was 
proved by allowing the scratching to be done by a person not affected. 
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Stage of maximum symptoms.—This is in reality but a continua- 
tion of the preceding stage, and is not clearly defined therefrom. If 
the hyperemic state of the skin be prolonged beyond a brief duration, 
other changes ensue besides the escape of serum; the leucocytes of 
the blood escape through the vessels and add to the previous swel- 
ling or oedema. 

The leucocytes are deposited in the upper layers of the corium 
about the superior capillary plexus in vast numbers. Owing to 
their presence, the skin offers a firmer resistance to pressure than 
that caused by the simple oedema, and presents in time a decided 
thickening. This change may affect considerable areas uniformly, 
producing a general thickening and elevation of the part affected, 
or may concentrate itself within the papillae especially, the exuda- 
tion from their vascular loops causing them to enlarge either singly 
or in groups, and forcing them with their epidermal coverings above 
the general surface of the integument in the form of sharply pointed 
or hemispherical elevations, red in color, and varying in size from 
that of a pinhead to that of a small pea. This condition may last 
a few days, or much longer, and slowly disappear as the effused 
elements, serum and blood cells, are reabsorbed by the vessels, and 
leave no later sign of its existence, or at most a slight scale. On the 
other hand, the epithelial covering of the tip of the softened tissues 
may be easily removed by violence, and thus the elongated papillae 
be exposed, allowing the contents of the papule to escape, or the 
enlarged capillaries may themselves be ruptured; in either case, an 
excoriation and crust are formed, thus complicating the process of 
involution. 

If the tip of one of these inflammatory papules is carefully 
pricked with a needle so as not to open one of its blood vessels, a 
minute quantity of clear serum or lymph will exude, showing the 
abundant presence of fluid in it. Under the continuance or greater 
intensity of the inflammatory process this is poured out with such 
force, or in such quantity, as to tear apart the soft plastic cells in 
the lower layers of the rete, thus forming vesicles or blebs. 

Vesicles, however, may not be the highest stage in this pro- 
gressive formation of surface lesions in Rhus dermatitis. If it 
advances, they are transformed into pustules. These also may dis- 
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appear by the absorption of their contents, or, if they are ruptured, 
the process of involution will complete itself beneath a crust or 
scab. Pustules, however, may form as such without a preceding 
vesicular stage. They are generally deeper seated than the super- 
ficial forms of inflammation thus far considered, and are often 
seated primarily about the glandular structures, or even in a sub- 
cutaneous tissue. 

Such are the primary lesions of acute dermatitis. They may 
be only progressive steps of the inflammatory process, marked by 
certain well-defined stages—the hyperemic macule, papule, vesicle, 
and pustule; or any one of them may arise independently as such, 
and disappear without undergoing further evolutionary change. 
Several or all of them may be present at the same time, or any one 
of them may represent the whole process in any case. 

At the beginning of this stage, stimulation of the functions 
occurs, together with congestion and febrile disturbances. The 
pyrexia is in all probability more nervous than toxic, as lobinol is 
apparently neutralized in the skin before it reaches the systemic 
circulation. 

Increase of metabolic activity and an ificrease of body temper- 
ature are the most striking phenomena of the complex symptoms 
of fever. An increase in cardiac action is seen, and for each degree 
(Fahrenheit) in rise of temperature there is usually an increase of 
ten beats per minute. There is an increase in respiratory action 
so that for every four beats of the heart in excess there is added one 
respiration. There is an increase in blood pressure, nervous, 
muscular, and glandular activity of the intestinal tract. There is 
a slight afternoon and evening rise of temperature, as was observed 
by Burgess in 1880, As maximum temperatures, Prichard (1891) 
noticed a temperature of 103° F., accompanied by a pulse rate of 
112. Lindley, in writing a résumé of the disease among California 
Indians, gave a temperature range in severe cases of from 102° to 
105° F. ‘The highest temperature registered in forty-five severe 
cases at the University of California was 99.5° F. Febrile symptoms 
present, which involve the alimentary system, are a coated tongue, 
loss of appetite, nausea, and vomiting. The latter symptoms have 
been noted by Dunmire (1881) and Ward. 


Percentage of cases 
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Diarrhea, which is often present, may be an expression of exces- 
sive muscular and glandular activity of the intestinal tract. Consti- 
pation sometimes accompanies this disease, as was observed by 
Farquhar in 1888 and by Ward in 1908. Both constipation and 
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Frequency polygon showing length of confinement of Rhus dermatitis bed 
patients at the Infirmary of the University of California. The stage of evolution of 
the disease upon entrance to the Infirmary is not known, but the chart can be 
depended upon to give at least minimum periods of time during which patients are 
confined to bed. 


diarrhea have been recorded by Lindley. Constipation, which is 
more apt to occur in the later stages, may possibly be taken as an 
index of the weakness induced by degenerative changes. The 
volume of urine may vary during the course of the fever, as it is 
dependent on the filtrative capacity of the tissues, and this in turn 
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is dependent on the amount of blood actively moving through the 
kidneys. A moderate increase of pressure accelerating the blood 
would tend to increase the urinary output, but a marked increase of 
pressure retards the flow of the blood, and suppression of urine 
results. Suppression may occur also in conditions of low blood 
pressure. During this stage of the disease albuminuria sometimes 
occurs. 

Insomnia is a frequent symptom. Swelling of the neighboring 
lymph glands has been observed by Baldwin and by McNair 
(1916¢). 

Amphibolic stage.—This is the sequel of the preceding stage, and 
is not clearly differentiated therefrom. It is also known as the 
wavering stage, for at this time the symptoms are often changeable 
and there may be a sudden rise or fall of temperature. ‘This stage 
probably represents the interaction of the body processes and the 
influences of the poison. If at this time the protective powers of 
the body are sufficient to combat successfully the action of the 
poison, a reduction of temperature will occur and the disease will 
decline. Conversely, if the poison and its effects prove stronger, 
the patient finally succumbs to the process. 

I have found records of only three cases of external poisoning 
by Rhus which terminated fatally. In one, the victim was a boy 
six years old, who died within three weeks (White, 1873). In 
another case (anonymous, 1897) a woman, sixty-nine years old, 
exposed in July to R. Toxicodendron, died after two months of severe 
suffering. Payne, in 1894, reported the case of a man who had 
slept in a wood in which Rhus was growing, who was so severely 
poisoned that he died from the effects. 

An intermediate condition may infrequently develop, in which 
a chronic disease is the sequel. ‘This is brought about through infec- 
tion of the skin lesions with pyogenic bacteria (Trielle, 1904) or 
through a continuance of the degenerative changes and the develop- 
ment of fibrosis, as is well exemplified in a case of fibrous infiltration 
of the prepuce reported by Seabrook in 1891. 

Stage of decline.—This may be of two types: A rapid disappear- 
ance of symptoms, decline by “crisis”; or a slow disappearance, 
decline by “lysis.” The symptoms which were directly due to the 
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poison disappear early, while those incident to the inflammatory 
and metabolic disturbances are the last to disappear. 

The secondary lesions which occur in Rhus dermatitis are the 
changes in the primary forms of eruption, either incidental to the 
decline of the inflammatory process, or the result of accidental 
interference with their natural course. 

Stage of convalescence.—The disease itself has now disappeared, 
and this stage represents the attempt at restitution of the body 
structures. ‘The length of this period and the ability of the system 
to recover completely from the effects of the disease are due to the 
vitality of the body tissues, which are dependent on age, nutrition, 
sanitary surroundings, etc. One must keep in mind the possibility 
of development of other diseases during this period on account of 
the depression of vitality. ' 

There may be some reasons, however, for the belief that certain 
diseases of the skin sometimes follow Rhus poisoning. Many 
patients have ascribed development of various of these affections to 
such a cause. They say, “I always had a healthy skin until I was 
poisoned by ivy, and afterward it was affected in this way,” after 
an interval of weeks, months, or, it may be, years. There are good 
grounds for the belief that in some cases the incidence of conditions 
of the skin is influenced by Rhus poisoning. This, however, does 
not authorize the conclusion that they are directly caused by its 
action, or are in any way specific in their character. There is no 
evidence of a continuance or renewal of the operation of the poison 
after its primary impression on the skin has exhausted itself. The 
characteristic features of the cutaneous manifestations of this 
period do not repeat themselves in the subsequent conditions, which 
may be fairly referred to the prior poisoning as an indirect cause. 
They are usually forms of ordinary eczema, White has seen the 
following conditions develop subsequent to such attacks of Rhus 
poisoning, which have occurred under his personal observation: 

1. A young lady, whose face had been severely poisoned in 
October, after a rapid recovery, the following January had an attack 
of facial eczema. 

2. Another young lady, after severe poisoning of the face and 
hands, in a few months had an outbreak of facial acne. 
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3. An old man, whose hands a short time before had been 
poisoned, had, immediately following his recovery, an eruption of 
eczema covering his arms. 

4. A young man, after being severely poisoned on the face, was 
immediately attacked by acne which lasted a long time. 

5. Aman of middle age was poisoned on the hands and forearms. 
A few months afterward he had an obstinate subacute eczema of 
the legs. Bigelow (1820) stated that Pierson, who was severely 
poisoned while assisting him in the experiments with the juice of 
R. venenata, had eczema of the hands for a year afterward. 

In all these cases, it is to be understood that the secondary 
condition mentioned occurred for the first time in the patient’s 
history and after the specific primary manifestations of the poison- 
ing had disappeared. It is impossible to say that the same condi- 
tions might not have occurred when they did if the patients had 
not been poisoned previously, because they are of such frequent 
occurrence; but, considering that eczema and acne are pathologic 
conditions of the skin such as might readily follow the disturbance 
in its tissues and glands necessarily consequent on severe poisoning 
by Rhus, it should not be considered illogical to refer the appear- 
ance of these conditions under such circumstances to the morbid 
impression the poison may have left on them. These, however, 
are the only possible sequelae in my experience that might be so 
interpreted (White, 1873). 

In other medical literature the following sequelae are given: 
lingering ulcers (Horsfield, 1798), swelling of tongue and ulceration 
of the mouth (Horsfield, 1798), enlargement of the lymphatic 
glands (Horsfield, 1798), itching (Horsfield, 1798), boils (Horsfield, 
1798; Beringer, 1896; Baldwin, 1887), scars (Lindley, 1908), 
eczema and furunculosis (Ward, 1908), hypersensitivity to skin 
irritants to which the patient was previously immune, that is, 
common ivy and sunlight (Stirling, 1913), pyogenic infection 
(Trielle, 1904). 

During convalescence there may be a recurrence of Rhus 
dermatitis; this may be called a relapse. Relapses may be caused 
not only by direct contact with the plant but also by contact with 
its poisonous sap, which may be on gloves (Frost, 1826; Hunt, 
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1897), croquet balls (Hunt), the hands of another (Maisch, 1866, 
Busey; Planchon; Cantrell, 1891; Hunt), firewood (Barnes, 1886; 
McNair, 19160), clothing (Cundell, 1883; Kunz, 1883; Walker, 
1891; Balch, 1906; Lindley, 1908; McNair, 1917¢), tools (Planchon; 
Hunt; von Adelung, 1913), and on knife handles (Hunt). Walker, 
in 1916, noticed that pressed Rhus leaves from across the Atlantic 
when used as a table decoration caused dermatitis. Bogue, in 
1894, noticed that a herbarium specimen of R. Toxicodendron, which 
had been in the herbarium three years, caused dermatitis. Lindley 
wrote of a white woman, serving in the capacity of boys’ matron at 
the Indian school in northern California, who became so frequently 
infected through handling the clothing of the boys under her charge 
that she was forced to seek a transfer to another school. 

There are many persons who believe in recurrent Rhus dermatitis 
without re-exposure (Horsfield, 1798; Parrish, 1851; Busey; 
Beringer; Nicholson, 1899). This recurrence is usually considered 
as being annual and as occurring in the summer. 

It is difficult to prove that recurrent Rhus dermatitis occurs 
without re-exposure to the poisonous sap. Several of the so-called 
recurrences have been caused by Rhus (Nicholson); other so-called 
recurrences have been caused by other irritant plants such as, for 
instance, Cypripedium (Hurlburt, 1869). It is difficult to diagnose 
correctly a case of Rhus dermatitis, as eczema and other eruptions 
may be confused with this condition. 


CHAPTER XII 


DIFFERENTIAL DIAGNOSIS OF RHUS DERMATITIS 


In the diagnosis of Rhus dermatitis it is necessary to clearly 
distinguish it from eruptions caused by other plants and irri- 
tants as well as to distinguish it from idiopathic eczema. To make 
such a distinction is difficult, for although the skin expresses its 
inflammatory disturbances in certain distinct types, these types are 
nearly the same whether the irritation is caused by external irritants 
or is a result of influences expressed from within. 

Rhus dermatitis, similarly to the dermatoses produced by many 
other individual irritants, is eczematous in character, and can be 
distinguished from ordinary idiopathic acute eczema in many cases 
only by the most experienced observer. 

In many cases the distinction of Rhus dermatitis from idiopathic 
eczema may be obtained through the following observances. In 
Rhus dermatitis the onset is more sudden, the evolution of primary 
lesions is rapid, the location on the skin is peculiar, the inflammation 
is more intense, and the areas affected are sharply defined, possess 
a marked asymmetry, and have an artificial-appearing configura- 
tion. The evidences of idiopathic eczema are best distinguished 
from those of an artificial eruption when a detailed history of the 
case is considered. : 

It is important before treating a case of probable Rhus dermati- 
tis, therefore, to make sure of at least a possible contact with the 
poisonous resinous sap of the plant. This should be done also after 
the exclusion of all other plants with similar irritant properties. The 
irritant plants which grow in the locality suspected should be known. 

The botanical description of Rhus Toxicodendron and R. diversi- 
loba is found in chapter i. 

Dr. James C. White has listed many of these plants to which 
such action has been attributed. 

The common names for these plants can be found in most of 
the American botanies. Dr. White’s list follows: 
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ALISMACEAE 

Alisma planiago 
ANACARDIACEAE 

Rhus venenata 

Rhus Toxicodendron 

Rhus diversiloba 

Semecarpus anacardium 
APOCYNACEAE 

Nerium oleander 
ARACEAE 

Arisaema triphyllum 

Symplocarpus foetidus 
ARALIACEAE 

Aralia spinosa 
ARTOCARPACEAE 

Antiaris toxicaria 
AURANTIACEAE 

Citrus vulgaris 
BERBERIDACEAE 

Podophylium peltatum 
BIGNONIACEAE 

Catalpa bignonioides 
BORRAGINACEAE 

Borago officinalis 
CACTACEAE 

Cactus grandiflorus 
COMPOSITAE 

Anacyclus pyrethrum 

Arnica montana 

Bidens frondosa 

Erigeron Canadense 

Lappa officinalis 

Leucanthemum vulgare 

Maruta Cotula 

Xanthium strumarium 
CONIFERAE 

Abies Canadensis 

Abies excelsa 

Juniperus Virginiana 

Juniperus Sabina 

Thuja occidentalis 
CRASSULACEAE 

Sedum acre 


CRUCIFERAE 

Lepidium sativum 

Nasturtium Armoracia 

Sinapis alba 

Sinapis nigra 

Sisymbrium officinale 
CUCURBITACEAE 

Bryonia alba 
DROSERACEAE 

Drosera rotundifolia 
ERICACEAE 

Chimaphila umbellata 

Oxydendrum arboreum 
EUPHORBIACEAE 

Buxus sempervirens 

Croton tighium 

Euphorbia corollata 

E. ipecac., et al. 

Hura crepitans 

Hippomane mancinella 

Jatropha urens 

Stillingia sylvatica 
FUNGI 

Ustilago 
IRIDACEAE 

Tris florentina 
LEGUMINOSAE 

Andira Araroba 

Mucuna pruriens 
LILIACEAE 

Allium sativum 

Asparagus officinalis 

Urginia scilla 
LINACEAE 

Linum usitatissumum 
LOASACEAE 

Mentzelia oligosperma 

Mentzelia Lindleyi 


LOBELIACEAE 

Lobelia inflata 
LOGANIACEAE 

Gelsemium sempervirens 
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MELANTHACEAE 
Colchicum autumnale 
Veratrum sabadilla 

MYARTACEAE 
Eugenia pimenta 
Myrcia acris 

ORCHIDACEAE 
Cypripedium pubescens 
Vanilla planifolia 

PAPAVERACEAE 
Chelidonium majus 
Sanguinaria Canadensis 

PHYTOLACCACEAE 
Phytolacca decandra 

PIPERACEAE 
Piper nigrum 

POLYGONACEAE 
Polygonum hydropiper 
Polygonum acre 

RANUNCULACEAE 

Aconitum napellus 
Actaea spicata 

Anemone nemorosa 
Anemone patens 
Clematis Virginica 
Delphinium consolida 
Delphinium staphisagria 
Helleborus niger 
Ranunculus 


RUBIACEAE 
Cephaelis ipecacuanha 
Cinchona 
RUTACEAE 
Ailanthus glandulosa 
Ruta graveolens 
Pilocarpus pennatifolius 
SALICACEAE 
Populus candicans 
SCROPHULARIACEAE 
Verbascum thapsus 
SOLANACEAE 
Capsicum fastigiatum 
Datura stramonium 
THYMELEACEAE 
Daphne mezereum 
Dirca palustris 
TROPEOLACEAE 
Tropeolum majus 
UMBELLIFERAE 
Ferula galbaniflua 
Heracleum lanatum 
Thapsia garganica 
URTICACEAE 
Laportea Canadensis 
Urtica chamaedroyoides, dioica, 
gracilis, purpurascens, urens 


Of these plants the following are not found native in the United 


States: 


Semecar pus anacardium 
Nerium oleander (cultivated) 
Antiaris toxicaria 

Borago officinalis (cultivated) 
Cactus grandiflorus (cultivated) 
Anacyclus pyrethrum 

Sedum Acre (cultivated) 
Buxus sempervirens (cultivated) 
Croton tiglium 

Hura crepitans 

Andira araroba 


Mucuna pruriens 

Allium sativum (cultivated) 
Asparagus officinalis (cultivated) 
Urginia scilla 

Linum usitalissimum 
Corchorus olitorius 
Colchicum autumnale 
Eugenia pimenta 

Myrcia acris (cultivated) 
Vanilla planifolia 

Piper nigrum 
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Aconitum napellus (cultivated) Ruta gravecleus (cultivated) 

. Helleborus niger Capsicum fastigiatum 
Cephaelis ipecacuanha Daphne niezerum 
Cinchona Tropaeolum majus (cultivated) 
Ailanthus glandulosa Ferula galbaniflura 
Pilocarpus pennatifolius Thapsia garganica 


The chief characteristics of Rhus dermatitis are as follows. 
First, the peculiarities with regard to the seat of the eruption: 
The hands are the parts most frequently affected. It appears 
most easily where the skin is thinnest and also where it is most likely 
to come in contact with the plant. Therefore, it is generally first 
found upon the lateral surfaces of the fingers, or along their edges, 
later upon the dorsal surfaces, and latest if at all, upon the thickened 
palms. If the patient has heavily calloused hands the poison may 
not have been able to penetrate the stratum corneum. Dermatitis, 
therefore, would not occur on those parts, but the poison may have 
been carried by the hands to other parts of the body. For this 
reason the genitals are almost always affected in the male when 
the hands are the original seat of the disease. Frequently one hand 
alone comes in contact with the plant and the areas of the body 
affected are those which can be reached by that hand only. The 
exposed parts of the body are those most frequently attacked. 
The eruption consequently appears on the face, especially the eyes, 
the neck, chest, arms, hands, and genitals. It is very seldom that 
those areas of the body not easily reached by the hands are the seat 
of the eruption, such as the dorsal surfaces. The author has never 
known of the eruption occurring on areas well protected by a dense 
covering of hair. 

The eruption often occurs in sharply defined patches, elongated 
streaks, or irregular shapes, as marked out by the original contact 
with the plant. If cotton moistened with the following formula 
be applied to the skin the poison on the surface will appear as 
darkened spots and lines (Toyama, 1918): 


Gm. or c.c 
Caustic potash (KOH).........---++:0++e eres TO 
Nicolo lee een eer ten rene ese sneteroi rs 30.0 
Givcenine mee te ih emir ae eh oe semares: 10.0 
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These spots and lines can be removed by the application of an 
alcoholic solution containing 1 per cent of nitric acid.* The saps 
of other plants than Rhus are darkened by alkali, for instance, pine 
resin. The darkening, therefore, is no proof of the presence of 
Rhus sap. 

When Rhus dermatitis occurs on the thin skin it is more irregular 
in distribution than eczema, annoyance from Rhus is greater, the 
Rhus eruption is more strikingly vesicular, and the intermediate 
stages are short or not evident. 

There may be a slight difference in color of the vesicles of Rhus 
dermatitis from those of idiopathic eczema. White (1873) considers 
the vesicles caused by Rhus to be less transparent and of a peculiar 
lurid color. Cantrell (1808) states that the boiled sago grain appear- 
ance of the vesicles and the peculiar color of the discharge (a 
yellowish-gray sticky mass) are usually sufficient to differentiate 
Rhus poisoning from other cutaneous affections. 

These are some of the differences by which a case of Rhus 
dermatitis may generally be recognized and distinguished from 
idiopathic eczema. In some mild cases, however, it may be impos- 
sible to determine positively whether we have a case of one or the 
other to deal with. 

CONCLUSION 


It is necessary to distinguish Rhus dermatitis from dermatoses 
caused by other substances as well as from idiopathic eczema. 

Rhus dermatitis is characterized by a sudden onset, rapid 
evolution of primary lesions, peculiar distribution and configura- 
tion, sharply defined areas, and intense inflammation. 

The best criteria for Rhus dermatitis are the history of the case, 
and the appearance of small darkened spots or lines upon dampen- 
ing affected areas with dilute caustic soda or potash, which can be 
decolorized with dilute nitric acid. Similar darkened areas are 
obtained when tincture of iodine or tincture of ferric chlorid are 
applied. 

« This darkening of the poison by alkali has been shown by McNair (1916, 1917c). 


Tincture of iodine as well as tincture of ferric chlorid will also cause the poison to 
darken. 


CHAPTER XIII 
INTERNAL POISONING FROM RHUS’ 


ETIOLOGY 


Most cases of internal poisoning by Rhus have been caused by 
chewing the leaves of the plants and swallowing the juice in order 
+o attain immunity to the poison. One of these cases terminated 
fatally (Alumbaugh, 1903). Dakin (1829) aptly commented on this 
procedure nearly a century ago: 

Some good meaning, mystical, marvelous physicians, or favored ladies with 
knowledge inherent, say the bane will prove the best antidote, and hence advise 
the forbidden leaves to be eaten, both as a preventive and cure to the exter- 
nal disease. I have known the experiment tried, which resulted in an eruption, 
swelling, redness and intolerable itching, around the verge of the anus. 

In 1907, Conner reported one case caused by thoughtless chew- 
ing of a tender shoot of R. Toxicodendron. Brown (1922) reports 
a case of mucous membrane immunity although the skin was 
susceptible. Two cases are recorded in which children were 
poisoned by eating the fruit of R. Toxicodendron (Moorman, 1866; 
see p. 196). Root infusions were cited as a cause by French in 
1903. 

In internal Rhus poisoning the amount of poison ingested is 
generally larger than in Rhus dermatitis. There is also a possibility 
of other poisons than that which is the principal cause of dermatitis 
being absorbed from the plant. 

The unripe fruits of K. Toxicodendron and R. diversiloba pro- 
duce dermatitis, but when fully ripe they do not cause dermatitis 
(McNair, 1917). The latter fact does not prove that the fruit is 
not poisonous when swallowed. 

The fruit of R. coriara, a plant listed among the non-dermatitis- 
producing Rhus, will produce severe poisoning when swallowed. 
(Escafet, 1847). The symptoms of children who had swallowed the 
seeds were similar to those cited in the cases of the two children who 
p Pate from the Archives of Dermatology and Syphilology, IV (July, 1921), 
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ate the fruit of R. Toxicodendron reported by Moorman. In cases 
of poisoning caused by both these fruits the patients became drowsy 
and stupid and in a short time vomited partially digested fruit and 
fluid the color of wine. Convulsions followed. 

Orfila (see p. 197), in 1866, carried on a series of experiments on 
dogs with an aqueous extract of R. radicans. In some cases fatal 
results followed the ingestion of the extract, its injection into the 
jugular vein, or its application to a wound in the leg. The applica- 
tion of the extract to the cellular tissue on the back of a dog pro- 
duced no “remarkable phenomena.” The principal irritant of 
R. radicans is practically insoluble in water. The poison in the 
aqueous extract may have been tannin. 


COURSE OF INTERNAL RHUS POISONING 


The features of internal Rhus poisoning which are similar to 
those of Rhus dermatitis are the shortness of its course and, typi- 
cally, its differentiation into stages. ‘The following stages in their 
proper sequence are generally recognized: 

Stage of infection.—This stage covers the period of time required 
by the poison to enter the outer surface of the mucous membrane 
and lining tissues in the mouth, throat, and alimentary tract. 

The stage of latency—tThis stage covers the period of time in 
which the poison continues to enter the tissues up to the point of 
the production of symptoms. Ina case in which poisoning occurred 
through the inhalation of smoke from burning Rhus an irritation of 
the throat was immediately noticed (Seabrook, 1891). In the 
cases of two children, one six and the other eight years of age, who 
had eaten fruit of R. Toxicodendron, symptoms and drowsiness 
appeared in a few hours (Moorman, 1866). In a case in which a 
young shoot of R. Toxicodendron had been thoughtlessly chewed, 
symptoms of burning and itching of the lips and mouth were evident 
in about twenty-four hours (Conner, 1907). This and other evi- 
dence at hand proves that the symptoms of internal Rhus poison- 
ing become evident in a shorter length of time than in the average 
cases of external poisoning. The stage of latency, therefore, is an 
appreciably limited one, and its duration is a matter of a few hours 
at most when a considerable quantity of poison has been ingested. 
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During the time of ripening, the fruits of R. diversiloba and R. 
Toxicodendron contain an increasing amount of fat which has a 
maximum of about 20 per cent (McNair, 1917) in the mesocarp. 
As the irritant poison is soluble in this fat, the fat may aid in the 
absorption of the poison. Fat absorption, however, is mainly a 
function of the intestines, whereas the poison produces stomatitis 
and gastritis, as well as enteritis. 

Stage of prodromes.—In this stage vague symptoms appear, such 
as headache, lassitude, and possibly some irritation about the point 
of entrance of the poison. These prodromal symptoms are usually 
of brief duration; the duration depends on the same general factors 
that are indicated in the preceding stage. In a case of poisoning 
by the inhalation of smoke from burning Rhus, irritation of the 
throat and general malaise occurred within a day after exposure. 
In a case of poisoning, probably caused by Rhus smoke coming 
through an open car window, a sensation similar to sunburn was 
noticed in about twenty-four hours. Symptoms developed in a 
case of stomatitis in about the same length of time. 

Stage of invasion.—In this stage the symptoms characteristic 
of the disease make themselves manifest.. As in Rhus dermatitis, 
two types are recognized, namely, a frank or sudden invasion and 
an insidious or gradual invasion. The former is, doubtless, due to 
a sudden and severe intoxication, while the latter is due to a 
more gradual action. When the frank invasion occurs, naturally 
this stage is well separated from the prodromal, but they gradu- 
ally merge during the insidious invasion. One of several factors 
may account for a frank invasion: (1) Poison swallowed in a 
large amount comes in contact with a large surface. Although 
it may be slowly absorbed, much is absorbed at the same time. 
(2) Some very sudden cause may be operative in reducing the 
vitality of the person, so that a given volume of poison may have 
an extreme and sudden effect. (3) The poison may have accumu- 
lated in a given focus owing to defective drainage, and then, by a 
sudden discharge of the poison into the system, a large quantity may 
be absorbed. 

Primary effect.—The primary effect of poisoning in this stage 
is to stimulate one or more functions of the system, while the 
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secondary or final effect is to depress or pervert such functions sub- 
sequent to the production of degenerative and necrotic changes. 
Practically every function may be affected and-metabolic and cir- 
culatory activity may receive an especial stimulus. Either with 
or without a direct effect on the thermogenic centers, the excessive 
metabolic activity is liable to increase the body heat as well as to 
increase the amount of waste products. The effect on the circula- 
tory system is equally striking; this consists of increased cardiac 
force and vasoconstriction, as shown in a rise of blood pressure. 
In the frank invasion there is not only a suddenness of onset of 
symptoms, but also great severity of symptoms. Internal Rhus 
poisoning may be ushered in by some special phenomena, such as 
nausea and vomiting, followed by convulsions when the poison acts 
on the central nervous system. Children are more likely to show 
the latter effects than adults. 

Effects are noted in several parts of the body: 

Abdominal area.—This shows distinct congestion. In the 
gastro-intestinal tract increased peristalsis and diarrhea may be 
caused. Nausea is common. Intense congestion of the kidneys 
may cause a diminished output of urine, while slight congestion may 
somewhat increase the amount. 

Pulmonary area.—This area likewise is congested. Dyspnea is 
induced by nervous influences and perhaps by a reduction of the 
air space of the lungs due to congestion. A burning in the throat 
and a dry hoarse cough may occur. 

Cerebral area.—This area is so closely associated with the large 
vascular trunks that it shares in the congestion. A feeling of ful- 
ness and headache, of greater or less severity, is likely to develop. 

The pupils are dilated. The face is usually flushed. 

Stage of acme.—This is in reality but a continuation of the last 
stage, and is not clearly differentiated from it. The lesions of this 
period are dependent on congestion, increased metabolism, and 
degenerative changes. Naturally, extension of an inflammatory 
process may occur by continuity of structure. For instance, in a 
case of Rhus proctitis and vulvitis (Dunmire, 1881), peritonitis 
developed with “great pain and tenderness over the bowels, partic- 
ularly on the left side, which afterward extended over the abdomen. 
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The slightest pressure would produce pain.” At the beginning of 
the stage of acme, stimulation of the functions occurs, together 
with congestion and febrile disturbances. 

Amphibolic stage —This is the sequel of the preceding stage, and 
is not clearly differentiated from it. It is the wavering stage, for 
at this time the symptoms are often changeable, and there may be 
a sudden rise or fall of temperature. If, at this time, the protective 
powers of the body are sufficient to combat successfully the action 
of the poison, a reduction of temperature will occur and the disease 
will decline. Conversely, if the poison proves to be the stronger, 
the patient finally succumbs to the process. Only one death is 
recorded from internal Rhus poisoning. A patient suffering from 
Rhus dermatitis chewed some R. Toxicodendron leaves to produce 
immunity; he died two days later (Alumbaugh, 1903). If death 
does not take place in this stage, it is followed by the stage of 
decline. 

Stage of decline.—In this stage the symptoms which are directly 
due to the poison disappear, while those incident to the degenera- 
tion, inflammatory, and metabolic disturbances may persist. 

Stage of convalescence.—The disease itself has now disappeared, 
but this stage represents the attempt at restitution of the body 
structures. The length of this period and the ability of the system 
to recover completely from the effects of the disease are dependent 
on age, nutrition, sanitary surroundings, and other conditions. 
Other diseases may develop during this period due to depression oi 
vitality, but I have found no record of sequelae or relapses that have 
occurred in persons poisoned internally by Rhus. 


CHAPTER XIV 


IMMUNITY TO DERMATITIS FROM RHUS 
DIVERSILOBA* 


DEFINITION 


The word “immunity” is used in this article to designate the 
effective resistance of the organism against the principal, or most 
active, irritant in Rhus diversiloba. A high degree of immunity, 
therefore, designates a low degree of susceptibility and vice versa. 
Immunity is generally used to designate a low degree of suscepti- 
bility toward foreign protein. As the irritant poison of R. diversiloba 
is not a protein, the term is used in this chapter to denote a natural , 
or acquired resistance toward non-protein substances, such as 
occurs with alcohol, chloroform, ether, atropin, cocain, and opium. 
In this terminology, immunity includes what is commonly known 
as tolerance. 

Judging by the evidence at present at hand, there seem to be 
two forms of immunity—natural and acquired. 


NATURAL IMMUNITY 


According to Kolmer, natural immunity is the resistance to 
infection normally possessed, usually as the result of inheritance, 
by certain persons or species under natural conditions. 

This type of immunity to lobinol (the poisonous principle of 
R. diversiloba) is frequently relative and seldom, if ever, absolute. 
Persons are frequently found who are immune to lobinol when it 
is applied in the same concentration and condition as it exists in 
the sap of the plant, but when applied in a more concentrated 
form these persons are affected by it. Von Adelung, in 1912, 
found that the concentrated alcoholic extract of R. diversiloba 
affected every immune person to whom it had been applied. Similar 


t Reprinted from the Archives of Dermatology and Syphiiology, III (May, 1921), 
625-33. 

See discussion on immunity by Lain, Pusey, and Hazen at the Seventy-second 
Annual Session of the American Medical Association, Boston, June, 1921, in the 
Journai of the American Medical Association, LX XVII (1921), 910-13. 
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results were obtained by Warren, in 1909, with R. T oxicodendron. 
Brown (1922), in experimenting on nine individuals with an alcoholic 
poison ivy extract of unknown strength, found three immune. 
Spain (1922), in experimenting on eighty individuals, all but one 
over eight years old, with an ethyl alcoholic poison ivy extract of 
unknown strength, found fifty-two or 65 per cent susceptible. 
Bibb, in 1914 and 1915, however, in experimenting with the sap of 
R. Toxicodendron, found a person on whom it had no deleterious 
effect. Earlier immune results with the sap of R. Toxicodendron 
were noted by Kalm, in 1748, by Van Mons, in 1797, and Black- 
wood, in 1880. I have observed similar cases with R. diversiloba. 
The sap of both the poison ivy and the poison oak has frequently 
been observed to have been transmitted from the hands and clothing 
of immune gardeners and those who have been working with the 
plants to others who were susceptible to it (Planchon, 1887; Busey, 
1873; White, 1873; Lindley, 1908). Similar examples of relative 
immunity are found in experiments with bacteria and toxins on 
animals; for instance, rats are highly immune to diphtheria toxin, 
and readily withstand the effects of an amount equaling 1,000 
lethal doses for a guinea pig, but still larger doses may prove 
fatal; hedgehogs possess complete or almost complete immunity 
for the amount of snake venom deposited in an ordinary strike, 
but if venoms of several snakes are collected and injected at one 
time, death will result. 

The commonly considered species immunity to Rhus dermatitis 
in cases of the lower animals is frequently due to the protection 
of the skin by hair. White, in 1873, noticed that hunting dogs 
which have traversed woods infested with poison ivy are sometimes 
affected about the eyes. Hunt (1897) states that “dogs exposed 
_... die with dilated pupils without coma or convulsions, but 
with general swelling of the body.” Horsfield (1798) considered 
poison ivy as without harm to horses, cows, and sheep. Bommer 
(1907) states that “animals, presumably cattle, are as badly affected 
as humans, the lips becoming swollen, stiff and scabby, so that 
they cannot eat.” Guernsey (1913) states that horses, pigs, sheep, 
and goats eat poison ivy without harm. Kobert, in 1906, stated 
that sheep and goats that eat the leaves and fruit of poison sumach 
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(R. Vernix) become sick and much harm results. Mackie, in 1903, 
said: 

On the ranges the leaves and berries of [poison oak] are readily eaten 
by sheep, goats, and horses, but not by cattle, as far as could be ascertained 


by observation and numerous inquiries. Many of the bushes are stripped 
entirely of leaves before they would naturally drop them. 


Pfaff, in 1897, when administering toxicodendrol per os to 
rabbits, noticed that it caused nephritis and death of the animals. 
Ford, in 1907, made similar statements. McNair, in 19168, cited 
one case in which a rabbit was given the sap of R. diversiloba per 
os, which caused albuminuria (see chap. xi, p. 110). 

Many birds normally eat the fruits of the poisonous Rhus (see 
list of birds on p. 41). 

It seems to be well liked by horses, according to interviews with 
United States government forest rangers. Jepson, in 1902, noted 
one observer, however, who asserted that “horses who fed on poison 
oak if driven until they become warm tremble and shake, and will 
die if not taken off the roads. Driven cattle are similarly affected.” 

Racial immunity is that type of natural immunity which exists 
among members of the same species. Dakin, in 1829, noted that 
mulattoes, negroes, and Americans were equally susceptible to 
R. Toxicodendron. French, in 1903, also stated negroes were not 
immune to R. Toxicodendron. Lindley, in 1908, noted that the 
full-blooded Indians in California were immune while the half- 
breeds were susceptible to R. diversiloba. Hrdlicka, in 1908, listed 
remedies for this dermatitis used by the Indians of the southwest. 
In writing of the plants used by Indians of the Missouri River 
region, Gilmore (1911-12) states that poison ivy (p. roo) was called 
Hthi-wathe-hi, “the plant that makes sore’ (hthi, sore; wathe, to 
make; /i, plant, bush, tree, and plant body). The Indians 
knew and dreaded the poisonous effects of this plant. 

The American Encyclopedia (XLV [1906]) and also McAtee 
(1920) says: 


Rhus diversiloba, although greatly dreaded by the Cherokees who endeavor 
to conciliate it by addressing it as ‘‘my friend,”’ does not seem to injure certain 
California tribes so much. They even use it as medicine, though sometimes 
poisoning themselves internally by the practice. 


IMMUNITY TO DERMATITIS IAI 


Severe cases occur quite frequently in California among the 
Mexicans, Chinese, and Japanese, as well as among the native and 
foreign whites. There seems, therefore, to be no high degree of 
immunity existing among the principal types of races toward 
R. diversiloba or toward R. Toxicodendron, as far as present 
knowledge extends. 

Examples of individual immunity toward infection by both poison 
ivy and poison oak are not infrequent. All of these so far tested 
are relative and none are absolute. 

There are many conflicting statements as to whether blonds 
are more susceptible than brunettes. Blonds, however, as far as 
I have been able to ascertain, have never been said to be less 
immune than brunettes, but, on the contrary, always have been 
said to be more susceptible. The question, however, is of little 
value as both are affected in large proportions. Dakin stated that 
persons with light and dark skins were equally susceptible. Plan- 
chon regarded blonds as not more susceptible than brunettes. 
Lindley considered those with fair skins more liable to attacks 
than those with dark skins. Ward, in 1908, noted that brunettes 
were slightly less susceptible than blonds, although he said this 
observation was not to be relied on. 

Horsfield, in 1798, made the statement that females are more 
susceptible than males to R. radicans. In compiling the statistics 
of the cases of R. diversiloba dermatitis treated at the infirmary 
of the University of California for five years, the percentage of 
cases among males was less than the percentage of cases among 
females (McNair, 1921d; see also chap. vi, Table V, and Fig. A). 
This may be due to the fact that the skin of the female is generally 
more susceptible. The statistics, however, are not reliable for 
drawing these conclusions as (x) the total number of males and 
females exposed is not known, (2) the total number of males 
and females affected is not known, (3) the table shows only 
the number of students who came to the infirmary for treatment, 
which is not the total number affected, although it may be nearly 
the total number. 

According to Baldwin (1887), fat people are more susceptible 
than thin people to the effects of R. diversiloba. 
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Some physicians believe also that children are less immune 
than adults (Horsfield, Dakin). Spain (1922) tested eighteen 
infants, between five weeks and eighteen months old, with alcoholic 
extract of poison ivy and obtained negative results. There are cases 
in which the reverse condition holds true, as stated by Blackwood 
and by Cundell-Juler (1833). It is quite probable that people 
after reaching the age of sixty years have a diminishing immunity 
in accordance with the general pharmacologic law. 

Certain persons appear to possess a definite immunity to the 
poison or poisons, although they may be freely exposed for many 
years. In other persons immunity may increase or decrease. 
I have known of a forest ranger, in service in a California forest 
for many years, who escaped infection, though he frequently was 
brought in contact with the sap of poison oak in clearing trails; 
finally he contracted the disease on returning to the habitat of the 
plant after a number of years’ absence. Similar cases are common 
occurrence in medical literature, especially in connection with 
poison ivy (Kalm, Dakin, Blackwood, and Cundell-Juler). 

Such variations of the degree of susceptibility in the same 
person may be dependent on the condition of the general health 
(Blackwood, 1880). Yandell, in 1876, stated that enfeebled persons 
were most likely to be poisoned. The condition of the glands of 
the skin may have an influence, as has been previously considered 
(McNair, 1921d; see also chap. xi, p. ror). Horsfield considered 
persons more susceptible immediately after than before a full 
meal. Park (1879) enlarged on this idea when he said that a 
“patient with an irritable skin, which reacts promptly to irritation in 
the digestive tract or elsewhere, should be particularly liable to 
annoyance from contact with such a pronounced irritant as Rhus.” 

There may be a relation between the sensitivity of the skin to 
Rhus and toward other irritants. Attacks of Rhus dermatitis are 
known to have left a hypersensitivity toward sunlight and common 
English ivy (Stirling, 1913). Perhaps the reverse holds true as 
well. Several persons immune to Rhus are greatly annoyed by 
mosquitoes while they are not bothered by fleas. On the other 
hand, one person who is quite susceptible to both Rhus and fleas 
is not appreciably susceptible to mosquitoes. Perhaps tolerance 
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to Rhus may establish, or be the result of, a tolerance to other 
irritants of the same class, as the prolonged use of alcohol creates 
a tolerance for chloroform. Chloroform and alcohol are considered 
to act on the same nerve cells and in the same direction. 

Causes of natural immunity—(z) Various non-specific factors 
may prevent infection. Among these may be mentioned the 
thickness and imperviousness of the skin, especially of the stratum 
corneum, and the physical action of the various secretions of the 
sebaceous and sudoriparous glands. 

2. The particular structure of the sebaceous and sudoriparous 
glands and the chemical nature and abundance of their secretions. 
This phase of the subject has previously been exhaustively con- 
sidered in a previous article (McNair, 1921d; see also chap. xi, p. 101). 

3. Phagocytosis may be of importance in natural immunity. 
Leucocytes may act either by engulfing and carrying away small 
particles of the poison, or their oxidizing and other enzymes may 
have a protective action against the poison. 

4. Anatural antitoxin immunity may exist. Although attempts 
to demonstrate such an immunity have never been successful either 
with lobinol, according to von Adelung (r912), or with toxicodendrol, 
according to Strickler (1918), this failure may be due to the unsuita- 
bility of the present methods. Ford, in 1907, demonstrated the 
acquirement of tolerance in guinea pigs and rabbits to six or seven 
times their minimum lethal doses, as well as the immune properties 
of the resultant serum. These experiments von Adelung was 
unable to repeat. 

The chemical defense against lobinol may include oxidation, 
reduction, hydration, dehydration, substitution, and addition. 
Such protective substances as may play a part may include carbon- 
ates, phosphates, protein, sulphur-containing substances, and 
glucuronic acid. The probable phenolic nature of lobinol (McNair, 
-— 1g21c; see also Chap. xX, Pp. 96) would cause one to expect that it 
might form lobinol glucuronate and lobinol sulphate. 

As iodine has the power to render lobinol non-toxic in vitro 
(von Adelung, 1913), perhaps the thyroid secretion may play a 
part in susceptibility. It would be interesting to determine 
whether there is any relation between susceptibility and goiter. 
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There may also be substances present that do not chemically 
combine with the poison to render it physiologically neutral, but 
which antagonize it by stimulating other defense mechanisms, 
causing an antagonism similar to that which exists between chloro- 
form and strychnin. 

s. It may be that even after the introduction of the poison no 
great harm results because of a lack of suitable solvents or receptors 
on the part of the body cells of the host for the transmission or 
union of the pathogenic agent. The effect of the poison, therefore, 
may remain strictly localized to the point of immediate contact. 

6. Immunity may be due to the absence of synergists, the 
absence of substances in the tissue that increases the toxicity of 
the poison. 

Acquired immunity may occur in two distinct forms: active 
and passive. A mixed type may exist. 

Active acquired immunity.—Active acquired immunity is, ac- 
cording to Kolmer, that form of a resistance to infection brought 
about by the activity of the cells of a person or animal as a result 
of having had the actual disease in question, or as a result of artificial 
inoculation with a modified or attenuated form of the causative 
agent. 

Such active acquired immunity may be found against Rhus 
dermatitis when the defense mechanism of the body is stimulated 
by an attack of Rhus dermatitis and antitoxic elaborations formed. 
Whether such a result is actually accomplished in Rhus poisoning 
has often been questioned. Many observers assert that by chewing 
the leaves of the plant and swallowing the juice immunity can be 
acquired (Duncan, 1916). Ihave not had an opportunity to experi- 
ment with such an immune person, but many cases are known in 
which susceptible persons who have followed these directions 
have been severely poisoned internally (Dakin; Conner, 1907; and 
Alumbaugh, 1903). I know of such cases in which the patient did 
not acquire immunity on recovery. . 

Another type of immunity may be caused similar to the common 
immunity toward nicotin. In acquiring such immunity by smoking 
tobacco the absorption of nicotin is not retarded nor its excretion 
accelerated, but the tissues become accustomed to small quantities 
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of nicotin, and thus fail to react to it. Much of this tolerance is 
lost when the habit is discontinued, as in the case of opium. 

Lindley states that ‘‘some persons doing manual labor are never 
free from the eruption entirely; it could be seen about the eyes, 
neck, and wrists almost constantly.” The author contracted 
severe dermatitis several times from poison oak when about thirteen 
years of age, but has not been bothered with it since, although he 
not only frequently makes trips into the habitat of the plant but 
also rubs the sap on his hands. Over a period of six years during 
which he has been experimenting with poison oak, he has always 
been able to produce a mild degree of local dermatitis by applying 
the sap of the plant to the skin. The disease produced has never 
decreased in mildness with successive experiments. Strickler, in 
1918, asserted that he had produced absolute immunity of short 
duration by the intramuscular administration of the poison. 

There are many cases in which persons have been able to 
handle any variety of poisonous Rhus with immunity on whom later 
a small amount of the sap would cause severe dermatitis (Kalm, 
Blackwood, and Cundell-Juler). Persons who have frequently been 
subject to mild attacks may be liable to increased sensitivity, as 
shown in several University of California Infirmary cases (cases 
4710, 4713, 4723) 5000, 5385). 

The reverse has also been noticed. Horsfield, in 1798, stated 
that children are more readily poisoned than adults, and Dakin 
said that susceptibility recedes as age advances. I have known a 
number of people with a high degree of susceptibility which did not 
appreciably vary throughout a period of years. This opinion is 
supported by statements made by patients at the University of 
California Infirmary; for instance, the patient in Case 4536. 
Von Adelung (1913) has also maintained a low immunity for a 
number of years. 

Fluctuating degrees of susceptibility may occur in the same 
person, as shown in some of the cases of the University of California 
Infirmary (cases 4814, 566 5). Apparent changes in the degree of 
immunity may not always be actual, for the severity of the 
dermatitis is governed, to a certain extent, by the amount of 
poison acting, as well as on the degree of resistance of the person. 
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Passive acquired immunity.—As the name indicates, this is a 
form of immunity that depends on defensive factors not originating 
in the person or animal protected, but is passively acquired by the 
injection of serum from one that has acquired an active immunity 
to the disease in question, according to Kolmer (1917). Such 
immunity may perhaps result from drinking the milk of a cow fed 
on a mixture of grass and poison ivy plant, as cited by Dieffenbach 
(1917). 

SUMMARY 

In this chapter immunity is used to include tolerance. 

Natural immunity exists toward the principal irritant. It is 
usually relative and seldom absolute. Specie immunity exists 
among some animals and birds. As far as we know, racial immunity 
does not exist among Chinese, Japanese, Mexicans, negroes, the 
North American Indians, or any other race. There are examples 
of individual immunity in which immunity is relative rather than 
absolute. Blonds and brunettes are both affected in large propor- 
tions. Females are apparently more susceptible than males. 
According to one writer, fat people are more susceptible than thin 
people. Age may influenceimmunity. There is no proof, however, 
that children as a class are more susceptible than adults. In the 
same individual the degree of immunity may vary or may remain 
constant. The degree of immunity is probably influenced by the 
- condition of the health and the condition of the skin. Natural 
immunity may be due to: the thickness of the skin and the condition 
of the dermal glands, phagocytosis, natural antitoxin, lack of a 
suitable solvent or receptors for the poison, and an absence of 
substances in the tissues that increase the toxicity of the poison. 


CHAPTER XV 
REMEDIES FOR RHUS DERMATITIS" 


Practical therapeutics may be deductive or inductive; may, 
that is to say, be based on some general principles which in their 
turn depend on the conceptions held as to disease processes and the 
pharmacodynamics of certain substances; or they may be merely 
the result of more or less discrete observations as to the curative 
value of such substances in certain diseased conditions. The former 
method in therapeutics is often spoken of as rational, and the latter 
as empirical. 

EMBIRICAL REMEDIES 

In the list of remedies for Rhus dermatitis of the empirical type, 
we may include all those remedies that do not take into account the 
chemical composition of the poison. Horsfield (1798), before any- 
thing regarding the chemical nature of the poison was known, 
listed these remedies:. ashes of the leaves and wood of the poisonous 
Rhus, soot dissolved in milk, and aqueous solution of sodium chlorid, 
copper sulphate, or ammonium chlorid, leaves of Datura stramonium, 
juice of Sanguinaria canadensis, unguentum simplex, sweet oil, and 
emollient cataplasms, and an ointment of 1 dram of saccharum 
saturni with 1 ounce of unguentum simplex. . Christy (1829) 
recommended topical applications of solutions of either lead acetate, 
ammonium chlorid, or an infusion of digitalis. He advocated 
producing blisters above inflamed parts. He recommended solidago 
canadensis, an Indian remedy, and said its roots were chewed and 
part of the resultant saliva swallowed and part rubbed on the 
inflamed area. Dakin, writing also in 1829, used locally in the 
treatment of this disease this prescription: 


Gm. or c.c 
By Copper suphate nc. + cus ees Se ete 4 31 
Precipitate of red mercury.......--+--+-+++:: 4 31 
Venice turpentine. ......22 222s cnet tees 12 3 ill 
12a. ern g oata Gio he ced cae Dace Be ain Aico ap earn 30 Bil 


Mix to form an ointment. 


« Reprinted from the Archives of Dermatology and Syphilology, IV (August, 1921), 
217-34. 
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In 1836, Pickett records the local application of an old Massachu- 
setts Indian remedy of an infusion of the bruised leaves and 
twigs of Diervilla canadensis (bush honeysuckle). 

In 1837, an anonymous article appeared, in which the treat- 
ment recommended for Rhus poisoning included a topical applica- 
tion of from 20 to 4o grains of silver nitrate to 1 ounce of water, 
the skin having previously been washed clean with warm water 
and soap. A topical application of from ro to 20 grains of mercuric 
chlorid to x ounce of water is not considered so good as the silver 
nitrate. Remedies which are considered as of little or no value, 
whether in weak or strong solution, are: Diervilla canadensis, Prot. lead 
acetate, potassium nitrate, potassium carbonate, and sodium chlorid. 

Smith, in 1851, was led to use tincture of iodine in Rhus poison- 
ing, as it had been considered beneficial in the treatment of veno- 
mous reptile bites. 

In 1858, Dr. Joseph Khittel announced that the poison of 
R. Toxicodendron is a volatile alkaloid. Seven years later, Maisch, in 
contrast to Khittel, considered the poison a volatile organic acid, 
which he named toxicodendric acid. These investigations had a 
noticeable effect on the rational treatment of the disease; but they 
are cited here merely to show that old remedies continued to be used 
and new ones were recommended, which did not take into considera- 
tion the volatile alkaloid of Khittel nor the volatile acid of Maisch. 

In 1867, Canfield described the mode of using Grindelia robusta 
and G. hirsutula as antidotes for poison oak. Either the bruised 
fresh herb was rubbed on the affected parts or a strong decoction, 
made by boiling either the fresh or dried herb, was used to wash 
the poisoned surfaces. / 

Risk (1871) recommended the local application of a decoction 
of white oak. He also cites the alum solution of Hopkins, Dunn’s 
decoction of cottonwood leaves for internal use, and the following 
formulas of Bailey: 


Gm. or c.c 
Ro Mercure chlotidinc-...04. suet oe eee 2 39S 
Distillediwateneeeryp aca ere eee eee OQOm mse 
Add and dissolve 
AMostaakoraivain Onlbolatsls scan agoacvoosavouvncucove 4 51 
Potassiimipnittaten oe ener eee 8 5 ii 


Sig.: Apply thoroughly three times a day. 
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Dr. James C. White sums up the empirical treatment of the 
inflammation up to 1873 thus: 


A great many remedies have been recommended, in both medical and 
botanical books, for the treatment of persons poisoned by rhus, while others 
of a “domestic” character are used in various parts of the country. Among the 
former, a solution of acetate of lead holds the most conspicuous place. Torrey, 
in his “Botany of New York,” says one the best applications is a solution of 
sugar of lead, after the use of saline cathartics. Dr. Bigelow [1817-20] thinks 
the application of acetate of lead as useful as any external palliative, and that 
it should be used as cold as possible. Solutions of sulphate of copper and of 
other metallic salts have also been recommended by physicians. Among the 
domestic remedies, vinegar, and solutions of saleratus and carbonate of soda, 
are widely and highly esteemed. A decoction of Virginia snake root (serpen- 
taria) is also supposed to possess special power over the poison. In an old 
copy of Bigelow’s “‘Florula Bostoniensis,” picked up in a second-hand book- 
store, I find, in connection with Rhus toxicodendron, a marginal note by its 
former owners, stating that, if soft-soap be rubbed thoroughly into the hands 
after handling specimens, its poisonous action will be prevented. The list com- 
prises most of the other articles recommended by writers in medical journals 
as “cures” for rhus poisoning, many of which are stated to be “specific,” and 
to act “like magic.” It is needless to give the detailed directions for their 
application: Grindelia robusta, Comptonia asplenifolia, dulcamara berries (in 
cream), Cephalanthus occidentalis, Gelsemium sempervirens, rhamnus, Lactuca 
elongata, Collinsonia canadensis, Quercus alba (bark), Lindera benzoin, Sassafras 
officinale, Atropa belladonna, solutions of bromin, sulphate of zinc, chlorate 
of potash, chlorinated soda, sulphite of sodium, alum curd, and Turkish bath. 

It is always a suspicious element in therapeutics when remedies are recom- 
mended as specifics, and when the list of cures for any one disease is exception- 
ally long. It is not strange, therefore, that we find even non-professional writers 
remarking that “the reputed remedies are more numerous than efficacious 
(Torrey and Gray).” 


De Witt (1874) used the following prescription locally 


Gm. or c.c. 

By Glycerine fee aces sales 1s are ne 60 gr. x 
APHIS es LOG lIN sansd GoM oee eee oe cadipom oxo c 15 Saul 
Caixothe Heel, sno cncns anor esse cnoncoooo ce 2 3 ss 
Morphine sulphate........-.2+6-sseseee ss 0.66 3 SS 


Humphrey (1874) in the same year recommended sponging the 
surface every hour with one part of zinc sulphate in twenty-four 
parts of water. 
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Morrison (1874) published the following formula to be applied 
constantly to the affected parts. 


Gm. or c.c 
R Carbolie-acidy. easter aes cr atena mes 2 f13 ss 
Sodium? sulphitesesaase nearer aera ere 12 3 iii 
Waterers Gere: Dot rotenone en ee I20 f% vi 


He said that he did not know that the sodium sulphite was of 
any use in the formula; but he knew that it would not be of much 
use without the phenol (carbolic acid). 

An anonymous contributor printed, in 1875, a prescription of 
mercuric chlorid, 10 grains, and lime water, 5 ounces, to be used 
locally. This he preferred to sodium chlorid and potassium bicar- 
bonate, lead acetate, lead paint thinned with linseed oil, gunpowder 
and water, ammonia water and olive oil. 

In 1876, Yandell recommended a dram of quinin in twelve pills, 
one-third to be taken each afternoon, with no local treatment. Of 
external applications, he considered mercuric chlorid the best. 

In 1876, Bernard used the fluid extract of Gelsemium semper- 
virens externally, with good results. 

Brown, in 1878, stated that bromine was a cure for Rhus poison- 
ing when applied externally as a mixture of from 10 to 20 drops of 
bromine to an ounce of olive oil, petrolatum, or glycerine. ‘This was 
to be rubbed gently on the affected parts, three or four times a day, 
and especially on going to bed at night. The oil was washed off 
twice daily with castile soap. 

The year 1879 was a popular year for Rhus remedies; at least 
seven were published. ‘Those authors that did not state the chem- 
ical nature of the poison were Kahler, Osborn, and Smythe. Kahler 
used for local application a mixture of ammonia water, 1 dram, 
and tincture of lobelia, 7 drams, every two or three hours. Osborn 
used locally a cloth saturated with lime water overnight, to be 
exchanged the next morning for a bandage saturated with oak 
bark decoction. Smythe applied to the affected parts soft cloths, 
kept wet with a saturated solution of sodium thiosulphate. 

Within the decade between 1880 and 1890, published remedies 
and ‘‘specifics”” became more numerous. Blackwood (1880) secured 
no real benefit by the use of alkalies (ammonia, sodium, and potas- 
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sium), the sulphites and bisulphites, solutions of bromine, iodine, 
phenol, potassium permanganate, saturated infusions and tinctures 
of serpentaria and lobelia, stale beer, and milk. The use of lime 
water he considered the best local treatment. Burgess (1880) 
recommended the local application of a solution of lead acetate 
(2 drams to a pint of water) on lint covered with oiled silk. Hard- 
away, in 1881, specified a formula of $ ounce of zinc sulphate in 
one pint of water for local use. In 1882, Edson, having used gelsem- 
ium for some years with much satisfaction in pruritic troubles, 
believed that it might at least alleviate the pain in Rhus dermatitis. 
He used the following formula which speedily stopped the pain: 


Gm. or c.c. 

R Phenol........., Te Oe a Eee te hae 2 3 ss 
Blurdtextracttoiecelsemium ys eee a 8 3 il 
GIvcerine rearrested eee tee as es 16 5 Ss 
Waters sulitclontatonm ale seve ete arene ae 120 3 iv 


Kunze (1883) recommended local treatment with lactic acid, 
acetic acid, or salt water and lime juice. The lactic acid idea was 
the result of the buttermilk remedy, the acetic acid came from 
Central and South America, and salt water and lime juice are popular 
remedies for manchineel poisoning. Hinton (1883) stated recovery 
follows within twenty-four hours if a strong infusion of red sassafras 
root is applied frequently. Leonard (1884) gave the following list 
of four topical remedies: 


Gm. or c.c 
TyMeeL incr. lobeltal ta ec sete Ne Se oes 60 5 li 
Sodiumubicatbonate waren ieee eerie 4 mal 
VAAL toy wean Weg rte et en Mec eam stata socuearsie hes 60 Rell 
me Cocitin PylOstlpRaters st. 2 s.Me ae oy tee 30 5 
AVVicit CE ter Teens tice cate race ant MP le orth 500 Oi 


R Spirit of nitrous ether applied without dilu- 
tion several times a day. 


em LOMUunen en kin wet ncemasee crete tiene eee ates 2-4 31 
Oliveros erst cient etree ais ee a 30 51 


Tate (1885) recommended the application of copper sulphate, 
2 drams in water, 8 ounces, to stop the pain and burning. 


152 RHUS DERMATITIS 
6 
At least seven remedies were published by different authors in 
1886. Of these, an anonymous author recommended an infusion 
of sweet fern (Comtonia asplenifolia) to be applied locally. Barnes 
(1886) recommended this compound to be taken internally: 


Gm. or c.c. 
R Sodium phenol sulphonate................ 6 3 iss 
Blnidrextract.obe el Semin resi nee 4 31 
Water fsuiticlentstomiakesn sans eres 120 fl5 iv 


Sig.: One teaspoonful every two hours. 


Brown published this modification of his 1878 remedy: 


Gm. or c.c. 
Rey Bromine. soc) Be sos eae ee MX-XX 
Olive oil or oil of sweet almond............ 30 f13 1 
L. D. M. gave as a remedy the following: 

1B AMINE UASGh NO. Gace cdaooc Boog eacaec 3 
Phenol sere. kee oo eae er ae ee ee fi! 
IW orqolabove Croll soo bocdedacboaaucnac (Li Xe 
Compound powder of acacia............. 3 iv 
Waterssutticient tommakesnece eee 3 viii 


In criticism of this mixture, he stated that phenol and borax 
“help to kill the poison,”’ and the gum acacia helps to allay irrita- 
tions and pruritis. Regensburger (1886) recommended Russian 
baths in the treatment of Rhus diversiloba dermatitis. 

In 1887, Baldwin announced a remedy in phenol ointment 
U.S.P., and recommended as local California remedies an infusion 
of Grindelia robusta, bay berry bush, eucalyptus, and buckeye. 
Couch in the same year recommended frequent and thorough wash- 
ing with hot soapsuds, and asserted that this treatment removed 
the irritant. 

Hawley, in 1890, stated that the use of oil of palustre ledum 3x 
if administered when the eruption first appeared would cause all 
symptoms to disappear within forty-eight hours. 

Aulde used whitewash externally in 1890. Kite used black 
mercurial lotion similarly in 1891. Other external applications 
recommended in 1891 were a decoction of chestnut leaves (Castanea 
fagus) by Straley, thymol iodid by Levick, concoction of fluid extract 
of serpentaria (Virginia snakeroot), Walker. 
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In 1804, Cantrell used full strength solution of chlorinated soda 
(Labarraque’s solution) with good results in seven cases. 

An anonymous author, in 1895, recommended the juice or 
infusion of the touch-me-not (Impatiens fulva). Cantrell recom- 
mended pheny] salicylate (salol) and Labarraque’s solution. Witmer 
in the same year published, as a topical application, lead water and 
opium, to be used during the acute stage with % grain of mercuric 
chlorid internally, every three hours. 

Brown, two years later (1897), considered a mixture of equal 
parts of lime water and linseed oil a good external application; and 
Clarke recommended a solution of borax. During the same year 
Smith recommended lime water as effective; Todd prescribed black 
mercurial lotion; Gilpin, fluid extract of serpentaria; Cloyd, the 
juice of the wild touch-mé-not; Winfield, a paste of 0.5 to 1 per cent 
ichthyol, with magnesium carbonate, olive oil, and simple ointment; 
Bartley, sodium bicarbonate or lye water; and Hunt, red mercuric 
iodid. 

Next year (1898) Frank prescribed baths followed by antiseptic 
emulsions containing calamine, glycerine, lime water, and the like. 

In 1903, Klotz used one part icthyol to three parts of water as 
an application for the inflamed area; Thudichum, three drops of 
tincture of Rhus to two-thirds glass of water, a teaspoonful of the 
mixture to be taken three times daily, and boric acid to be used as 
a dusting powder. Thudichum said his daughter, having used 
lemon juice to remove freckles, tried it for poison ivy, and a cure 
resulted within thirty-six hours. Pollard used a decoction of Cali- 
fornia ‘‘buckbrush” leaves locally. Hughston (1905) applied with 
unvarying success lead acetate ro grains, mixed with spirit of nitrous 
ether, I ounce. 

In 1906, Daniel considered a mixture of quinin sulphate in water 
a specific, and it cured more rapidly than calomel, 16 grains mixed 
with 4 ounces of lime water. Milton believed immunity to Rhus 
poisoning resulted from a few doses of European anacardium. 

Lindley, in 1908, recommended a solution of lead acetate and 
tincture of deodorized opium preterable to alcohol, hydrogen 
peroxid, boric acid, and potassium permanganate. An anonymous 
writer used a calamine and lead lotion. 
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Ellis (1910) considered the best remedy sodium bicarbonate, 
when used as a dusting powder and covered with lime liniment. 
This he believed to be better than a saturated solution of sodium 
thiosulphate, a saturated solution of borax, a lead and opium wash, 
talcum powder phenol ointment (1:30), iodine ointment, camphor- 
ated phenol ointment, lead acetate solution, zinc sulphate solution 
and thymol iodid. 

RATIONAL REMEDIES 

Rational topical remedies are considered as based on general 
therapeutic principles and more or less erroneous conceptions of the 
chemical nature of the poison and its pharmacologic action. The 
list of these remedies seems to begin with Horsfield in 1798. Owing 
to the incomplete chemical analyses of Khittel, in 1857, and Maisch, 
in 1865, by which the poison was first considered a volatile alkaloid 
and then a volatile organic acid, more remedies were produced. 
Burrill, in 1882, believed the disease to be caused by a specific 
parasite that infests the Rhus (a view supported by Hubbard in 
188s, and Frost, in 1916), and introduced disinfectants among the 
list. The work of Pfaff, in 1897, which resulted in the poison’s 
being considered a non-volatile oil, was the cause of still other 
remedies. Acree and Syme by their discovery, in 1906, of a sup- 
posed toxic glucoside of fisetin, rhamnose, and gallic acid in R. 
Toxicodendron made further alterations in the list necessary. 
Despite the successive discoveries as to the nature and cause of 
Rhus dermatitis, the list of remedies, instead of decreasing, increased 
with each successive experiment. There were physicians who until 
1908 (two years after the work of Acree and Syme) still believed the 
active principle to be the toxicodendric acid of Maisch and others 
who insisted upon its being the toxicodendrol of Pfaff. 

If those substances and methods which have been used to allay 
the pain, itching, and systemic effects, as well as those that assist: 
involution, are excluded the list of remedies is not nearly so long 
as those of the empirical or inductive type. 

The first substance used in an attempt at rational treatment was 
mercuric chlorid. This was employed by Horsfield (1798) with the 
hope that by its corrosive action on the skin the poison would be 
thrown off the affected area. 
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The next attempt at rational treatment involved the employ- 
ment of those chemicals which when added to the poison in labor- 
atory glassware might be expected to produce non-toxic compounds. 
To my present knowledge, the first experimenter in this line was 
Maisch (1865). In this connection he says: 


As remedies against it, I have tried subacetate of lead, permanganate of 
potassa and ammonia, the last, I believe, with the best success. Alkaline solu- 
tions were first recommended by Professor Procter, I believe, and, as my experi- 
ments show, they are the remedies which a priori might be expected to afford 
the greatest relief, just as in the case of formic acid. The eruption produced 
by this acid is very similar in its nature to the one produced by toxicodendric 
acid, and its effects yield readily to alkaline lotions. It is not unlikely that, 
like the formates, the toxicodendrates are without any ill effects, if applied 
externally. The reactions of our new acid show, likewise, the reason why 
permanganate of potassa, subacetate and even acetate of lead may be valuable 
remedies for this eruption. While the former completely decomposes it, the 
last named salts produce nearly insoluble precipitates with it; at least, toxico- 
dendric appears to be stronger in its affinities than acetic acid. 


Dr. James White, writing in 1873 and again in 1887, considered 
the poison to be the toxicodendric acid of Maisch. With this idea 
in mind, he says: 


We have to deal with an acid, and the antidote for an acid is an alkali, 
that is, provided the salts thus formed are not equally poisonous. In poisoning 
by oxalic acid, for instance, potash is not an antidote, because the combination 
formed is nearly as poisonous as the acid itself. Whether the salts formed with 
toxicodendric acid by ammonia, potash, and soda are likewise poisonous, Pro- 
fessor Maisch leaves us somewhat in doubt as the result of experiment, but speak- 
ing clinically, he leads us to believe that they are not; for he says that the 
application of solutions of ammonia seemed to be most effective in counteract- 
ing the action of the acid. This is consistent with the popular reputation of 
solutions of saleratus and soda as remedies, and will explain the action of the 
soft-soap. These are true antidotes, but they can be of benefit only from their 
chemical action, and in this way. 


Of the other writers who believed the poison to be the volatile 
toxicodendric acid of Maisch, Park, in 1879, recommended the use 
of a camphor-chloral mixture (equal parts of each allowed to stand 
in the open air and liquefy); Brandt, in the same year, used a 
saturated solution of sodium thiosulphate, externally and inter- 
nally, and aborted the worst cases in from twenty-four to forty- 
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eight hours. He also used alkaline bicarbonates and lime water 
locally and internally with “fair success.” Ward (1879) prescribed 
Labarraque’s solution, concentrated when the skin was unbroken 
and diluted with from three to six parts of water when the skin 
surface was broken. Johnson (1886) used externally a formula of 
sodium thiosulphate, 1 ounce, distilled water, 8 ounces, phenol, 1.5 
drams, glycerine, } ounce. Internally he used potassium iodid, 
2 drams, distilled water, 7 ounces, syrup, 1 ounce, a tablespoonful 
four times a day. Beringer (1896) used granular sodium thio- 
sulphate, 1 dram. glycerine, 4 fluidounce, camphor water, sufficient 
to make 4 fluidounces; also he used hot soda baths, and, as a pre- 
ventive treatment, washing the face and hands with a solution of 
hydrogen peroxid. Davis (1897) considered as a remedy a warm 
bath for from fifteen to twenty minutes at blood heat to which 4 
ounces of borax had been added. ‘The cuticle was dried and cos- 
molin applied. In one hour a strong solution of lead acetate, a 
weak ammonia water, sodium carbonate, alum curd, or a tincture 
of Grindelia squarrosa (?) was applied. Hadden prescribed, in 
1906, Labarraque’s solution as better than alcoholic lead acetate; 
Conner (1907) used sodium thiosulphate mixed with glycerine and 
phenol, or a solution of benzoic acid and solution of formaldehyd 
with an equal amount of saturated solution of sodium thiosulphate. 
He considered quinin solution of little value; and Ward (1908) used 
as a lotion a saturated solution of aluminum acetate, or if this is 
not to be had, he used phenol from 2 to 4 per cent, sodium bicarbon- 
ate, sodium sulphite, lead acetate, lotion of lead and opium, or 
black mercurial lotion. 

When the poison was found to be a non-volatile oil by Pfaff 
(1897), a modified method of treatment was prescribed. He recom- 
mended the precipitation of the poison with lead acetate, copper, 
or iron. Ordinary oxidation, he says, is very slow, but may be 
slightly accelerated by a solution of sodium carbonate. He does 
not recommend the use.of oxidizers, however. 

Of the physicians who followed the discovery of Pfaff, Schwalbe, 
in 1903, recommended the use of alkalies to destroy (saponify ?) the 
oil; he accordingly prescribed a 0.1 to 0.5 per cent solution of 
potassium carbonate or a 1 to 1.5 per cent solution of ammonium 
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' 
chlorid. McKee (1906) believed a formula consisting of alcohol, 
53 per cent, distilled water, 47 per cent, and jead acetate, sufficient 
to make a saturated solution, would give relief for from six to eight 
hours. Guernsey (1913) considered a saturated solution of mag- 
nesium sulphate best, although he also recommended the use of 
strong soap and water to “neutralize the acidity of the oil,” a 50 
per cent alcohol solution of lead acetate, from 2 to 4 per cent potas- 
slum permanganate, 1.5 per cent ammonium chlorid, hydrogen 
peroxid, 1 teaspoonful of sodium carbonate to a quart of water, 
sodium thiosulphate, 1 part of household ammonia to 2 parts of 
water, a solution of alum, and thymol iodid or alum dusting power. 

Syme (1906) considered the poison a glucoside of rhamnose, 
fisetin, and gallic acid. In counter-distinction to Pfaff, he recom- 
mended the use of an oxidizer, namely potassium permanganate.* 
Syme said in part: 


The best example of the latter was obtained with the ether solution from 
the extraction of the lead precipitate in the Soxhlet apparatus. After removing 
the ether, a small drop of the residue was applied to the wrist as described. 
An itching red spot about the size of a dime was noticed in thirty-six hours, and 
it steadily increased in size. Nearly two days after the application of the 
poison, a dilute solution of potassium permanganate containing a little caustic 
potash was rubbed into the spot until the pimples were destroyed. A little 
black spot was left wherever there had been a pimple, showing that the per- 
manganate had been reduced to oxid in the skin. The place was washed and 
nothing more was thought of it until the morning following, when it was noticed 
that the wrist had commenced to swell during the night, and the characteristic 
watery secretion was running from the poisoned spot. More permanganate 
solution was applied without potash and the wrist was bandaged, thinking that 
this would prevent the spreading of the eruption, but it really facilitated spread- 
ing by becoming saturated with the poisonous fluid and keeping it in contact 
with a larger surface of skin. In the meantime the swelling and inflamma- 
tion had extended nearly to the elbow. The arm now had the appearance of 
having been bitten by asnake. To reduce the swelling it was immersed in hot 
water. This seemed to bring out the eruption very quickly and the blisters 
were treated with permanganate as fast as they appeared. The swelling was 
reduced, but returned during the night. On the evening following, the forearm 
was immersed in a bowl of hot permanganate solution containing a little caustic 
potash. The solution was kept as hot as could be borne for about half an hour. 


t This substance was used as early as 1865 (Maisch, 1865), and in 1894 (Camp- 
bell, 1894), see also p. 155. 
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After this bath, the poison was completely oxidized, for the swelling was reduced 
and did not return, nor was there any fresh eruption. What appeared to be a 
severe case of poisoning was thus cured very quickly. The use of hot water 
not only reduces the swelling, but also helps to destroy the poison. The action 
of permanganate is also more rapid at high temperatures. ~ 

The oxidizing power of permanganate, as is well known, is greater in acid 
solution than in alkaline, five atoms of oxygen being available in the former 
and three in the latter, according to these equations: 


2 KMnO,+3 H.2SO,=K.S0O,+2 MnSO,+3 H,0O-+50. 
2 KMnO,+H,0= 2 MnO,+2 KOH+30. 


Permanganate was used as a remedy in some cases mixed with-dilute sul- 
phuric acid, and in others, with zinc sulphate; also with lime water. It was 
found to be satisfactory whether used alone or with any of the substances men- 
tioned, provided it was well rubbed into the skin. The concentration of the 
solution used was varied according to the location and condition of the eruption. 
Where the skin was thin or already broken, dilute solutions (1 per cent) were 
used, In one case, the eruption appeared in the palm of the hand where the 
skin was so thick that it was necessary to open it before the remedies could reach 
the poison. The difficulty of getting the remedy in contact with the poison 
in the skin is the reason why the eruption is hard to cure. 


Syme also opposed the use of an alcoholic solution of lead acetate 
as a remedy: 


This remedy is unsatisfactory for the reason that its action consists in 
depositing an unstable lead compound of the poison in the skin where the condi- 
tions of moisture and temperature are favorable for its decomposition, liberating 
the poison with all its irritant properties. Moreover, alcoholic preparations 
should not be used because the alcohol dissolves the poison and, on evaporation, 
lets it spread over a larger surface like a varnish. Potassium permanganate, 
however, oxidizes the poison completely. The only objection to the use of 
permanganate of which the writer is aware is that it stains the skin. The stain 
can be removed by vigorous scrubbing with soap, or it will wear off gradually in 
a few days. Itcan be removed at once by certain acids, but these should not 
be used by persons not familiar with their action. 


Baird on the strength of this knowledge recommended a 2 to 
4 per cent solution of permanganate in 1909. 

According to my present knowledge, the next person who 
attempted to find an antidote through a search for a chemical 
neutralizer was von Adelung, in 1912. He believed the poison to 
be the glucoside of Acree and Syme. His experiments in that line 
were as follows: 
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Experiment 14: Ammonia water.—Equal parts of ammonia and tincture of 
rhus were mixed and tested on the skin. The mixture is toxic, from which it 
is evident that ammonia does not destroy the poison. 

Experiment 15: Peroxid of hydrogen.—Because it is a strong oxidizer, it 
was presumed that hydrogen peroxid would have some curative property. But 
when tested by adding it in equal quantity to the rhus tincture, it failed to 
inhibit the toxicity, and when tested, with control, on the patch of dermatitis, it 
was found inert. 

Experiment 16: Aristol.—The left of two artificial patches of dermatitis 
was treated during five days with a solution of aristol in cottonseed oil. The 
control received no treatment. Both were scratched. Result: The untreated 
patch recovered first. 

Experiment 17.—The same test was made on the left of two spots produced 
by green leaves. The aristol in oil was applied five times in four days and 
protected by gauze held in place by plaster. Result: No difference could be 
noted. Aristol therefore appears to be of no value. 

Experiment 18: Castor Oil—A mixture of equal parts of 10 per cent tincture 
of Rhus and castor oil was rubbed on the arm. In thirty-six hours there was a 
slight itching, but no eruption. 

Experiment 19: Cedar Oil.—A similar mixture with cedar oil was applied 
to the arm. After thirty-six hours, a slight eruption appeared which later 
developed into a fair patch of itching dermatitis. 

Experiment 20: Cottonseed Oil.—A similar mixture with cottonseed oil 
was applied to the thin skin of the wrist. After eight days no dermatitis had 
appeared. 

Experiment 21.—Cottonseed oil in which green leaves had been soaked for 
twenty-four hours was applied to the arm. The result was slight dermatitis. 
This, repeated on another person, gave the same result. 

Experiment 22.—Some cottonseed oil in which green leaves had been heated 
was applied to the arm. After four days, itching began, and, in five days, a 
slight eruption. 

Experiment 23.—A mixture of equal parts of tincture of rhus and cotton- 
seed oil was applied to the arm. No dermatitis was detected in eight days. 

These results raised the question whether cottonseed oil did not combine 
chemically with the toxin, destroying the toxicity. To test this point, the mix- 
ture of oil and tincture was allowed to stand a few days, when the tincture 
formed a layer above the oil. This supernatant fluid was toxic, producing 
dermatitis. 

Experiment 24.—A mixture of equal parts of tincture of rhus and of tincture 
of green soap was applied to the arm and protected by gauze. After twenty- 
four hours only a slight eruption was noted. 

Experiment 25.—A mixture of tincture of rhus, 25 parts, and tincture of 
green soap, 5 parts, was applied to arm and protected with gauze. Only slight 
dermatitis resulted. 
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Experiment 26.—After allowing tincture of green soap to dry on a spot, 
tincture of rhus was applied. A control spot was made with the rhus alone. 
Both spots were protected with gauze. ‘The control took well, while the soaped 
spot showed a slight dermatitis. Thus it appears that soap deters the poison 
of rhus. < 

Experiment 27: Ichthyol Collodion.—The worse of two patches of derma- 
titis, three days old, was painted with a 5 per cent ichthyol collodion daily. 
In twenty-four hours, distinct improvement was noted in the treated patch, 
and this patch recovered earlier. This was confirmed in treating hospital 
cases. 

Experiment 28: Hyposulphite of Sodium.—Tests with this substance were 
also negative. It failed to inhibit the toxicity when added in large proportion 
to the tincture of rhus; and it failed to show curative effect on dermatitis 
patches compared with controls. 

Experiment 29: Iodid of Potassium.—This substance in strong solution, 
added to an equal part of tincture rhus, failed to inhibit the toxicity as tested 
on the skin. 

Experiment 30: Tincture of Iodin.—Full official strength tincture of iodin 
when mixed with an equal quantity of tincture of rhus destroys the poison; 
for when this mixture is tested on my arm no dermatitis results. If, however, 
the strength is reduced to less than 5 per cent of the mixture, by addition of water 
or alcohol, the toxicity is not destroyed completely. 

Experiment 31.—Tincture of iodin also has curative property. To one of 
two patches of dermatitis, official tincture of iodin was applied. The applica- 
tion burned. But the treated patch recovered earlier than the control. Itch- 
ing quickly subsided and healing followed. The spot remained discolored and 
tender, presumably from iodin burning. 

Experiment 32.—The right of two patches of dermatitis was rubbed with 
go drops of water mixed with ro drops of tincture of iodin. The control was 
rubbed with alcohol. The application of iodin caused a burning sensation, not 
severe. In twenty-four hours the rhus dermatitis had disappeared, but was 
replaced by an iodin burn. The control ran a normal course. 

Experiment 33: Potassium Permanganate.—A mixture of equal parts of 
potassium permanganate (o. 56 gm. in 120 ¢.c.) with tincture rhus, when tested 
on the arm, was found to be absolutely non-toxic. 

Experiment 34.—One of two patches of dermatitis was painted with potas- 
sium permanganate in the above strength. The treated patch healed earlier 
than the control. 

Experiment 35: Magnesium Sulphate-—Chemical Tests: A fresh rhus 
leaf macerated with a saturated solution of magnesium sulphate remained 
toxic, as proven by testing on my arm. 

Experiment 36.—Saturated solution of magnesium sulphate (Squibb’s), 
added in equal quantity to tincture rhus, does not inhibit the toxicity, for derma- 
titis results when the mixture is applied to the skin. 
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Making use of the solubility of Rhus poison, therapeutic experi- 
ments have been based on the remedial value of solvents as well as 
chemical agents. Maisch and White considered the poison soluble 
in water and recommended that parts exposed to Rhus be immedi- 
ately washed or bathed for a considerable time in water. Pfaff pre- 
scribed the mechanical removal of the poison as soon as possible 
after exposure by vigorously washing the affected and exposed parts 
with soap, water, and a scrubbing brush. As the poison is soluble 
in alcohol, Pfaff likewise believed in thoroughly washing with alcohol 
and a scrubbing brush, or in washing the exposed parts with an 
alcoholic solution of lead acetate. He also recommended the use of 
oils, including petrolatum, if quickly removed and repeatedly used 
so as not to spread the poison. Syme, as previously quoted, 
believed the poison would be spread by the use of alcoholic lead 
acetate. Stevens (1906) obtained the best results by rubbing the 
surface with a little petrolatum, which he scraped off with a knife, 
and washing the surface with a weak solution of sodium hydroxid 
or carbonate. He also recommended alcohol, petroleum benzine, 
ether, or kerosene as washes to remove the poison. As heretofore 
quoted, von Adelung experimented with castor, cedar, and cotton- 
seed oils. 

In the belief that the poison was Pfaff’s toxicodendrol, Balch 
(1906) said: 


The use of soap and water and a good hand brush is the simplest method 
of getting rid of the oil. The action is entirely mechanical and is perfectly 
efficient. Alcohol dissolves and removes the oil, but successive portions must 
be allowed to flow over the part as after contact the alcohol may contain 
sufficient oil to spread the irritation. Ordinary alcohol must be used and not 
50 per cent alcohol as the latter does not dissolve the oil. The action is purely 
a solvent one and not one of neutralization. 


Guernsey (1913), also a follower of Pfaff, recommended the use 
of a wash of alcohol, whiskey, or ether to remove the poison. 

Many physicians have made clinical comparisons of various 
popular remedies, with or without taking into consideration the 
chemistry of the poison. Such comparisons of remedies, which were 
made successively on the same patient and therefore in different 
stages of the disease, are considered untrustworthy and are there- 
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fore eliminated. The earliest of these comparisons is that of Dr. 
Bigelow (1820). He says: 

The acetate of lead is perhaps as useful as any external palliative, and it 
should be used in solution rather than in the ointment, that it may be applied 
as cold as possible. The late Dr. Barton speaks highly of a solution of corrosive 
sublimate externally applied in this disease, but from trials of the two remedies 
made at the same time and in the same patient, I have found the lead the more 
beneficial of the two. 


Cantrell (1898), who carried his experiments over a long period 
of time and who had an abundant opportunity for experimental 
work, summed up the relative values of certain drugs in the treat- 
ment of ivy poisoning in order of preference, as follows: First, 
Labarraque’s solution (dilute in erythematous and concentrated in 
vesicular); second, phenyl salicylate (salol) 0.5 dram to the ounce 
of petrolatum liquefied or ether, because both produce a cure in 
less than a week’s time; third, bromine (10 grains to the ounce of 
some oily substance) cures in about ten days; fourth, boric acid 
(saturated or dilute solution) cures in about two weeks; fifth 
acetanilid (¢ dram to 1 dram to the ounce of liquid petrolatum) 
cures in about two or three weeks, because they may be relied on to 
produce no ill effects; sixth, Grindelia robusta (fluid extract 2 drams 
to the pint of water, more concentrated irritates) cures in about 
two weeks. ‘This can always be relied on to produce a cure, but it 
is long delayed and may, if not watched carefully, produce a higher 
grade of inflammation. 

Von Adelung in 1912 carried on comparative therapeutic tests as 
follows: 

Though magnesium sulphate fails to destroy the toxicity of rhus when 
mixed with its tincture, or its juice, it, nevertheless, possesses definite therapeu- 
tic value. 

Experiment 37.—Test 1: In one of two patches of dermatitis, saturated 
solution of magnesium sulphate was rubbed three times at hour intervals. By 
the next morning the treated patch was better than the control. Three more 
similar applications were made during the forenoon and by noon a very marked 
improvement was noted. ‘The treated patch recovered earlier than the control. 

Test 2.—To one of two patches of dermatitis, saturated solution of mag- 
nesium sulphate (Squibb’s) was applied on gauze, covered with rubber tissue, 
and a bandage. A similar dressing was applied to the control, using water 
in place of magnesium. After twenty-four hours, while the first patch was not 
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healed, it was free from itching, it was not tender, and not edematous, thus 
contrasting with the control, which remained tender for six days. S 


HOSPITAL CASES 


A. B., male, aged 23, was poisoned four days previously. Whole face was 
edematous and the right eye closed. On Oct. 25, 1911, in the afternoon, hot 
applications of 2 per cent permanganate were begun, but applied on to the 
right side of the face. In thirty hours the right eye was in good condition. 
The left side recovered tardily. 

B. C., male, March, 1912, face and hands severely poisoned. The right side 
of the face and the right arm were treated with the hot permanganate, while the 
opposite side was treated with hot standard photographers’ solution of sodium 
hyposulphite. In addition, both arms were bandaged in their respective solu- 
tions. After twenty-four hours the patient stated that the permanganate side 
felt distinctly better than the other. The right side recovered the earlier. 

E. U., male, aged 25, was poisoned four days previously. Both arms 
showed marked edema, vesicles and pustules. He had already applied cold 
permanganate six or seven times. Hot permanganate was applied frequently 
by the nurse. There was no improvement in forty-eight hours. When the 
solution was changed to hot mercuric chlorid, and bandaging begun with the 
same, recovery began. 

This case illustrates the uselessness of permanganate when the vesicles 
become infected. 

A. E., male, aged 45. Dermatitis one day old. The whole face was 
swollen. The eyes half closed by edema of both lids. The right ear was much 
swollen. Thirty hours after the dermatitis began, hot permanganate saturated 
solution was applied to all areas. The application burned severely, especially 
the eyelids. Recovery occurred in five days, though this man had always been 
two weeks getting well. A weaker solution of permanganate would have been 
better. 


Besides the results of Bigelow, Cantrell, and von Adelung little 
can be attempted in summarizing the comparative values of these 
remedies, as the results obtained by different physicians with the 
same remedy are so often conflicting. 

One of the chief reasons for this unsatisfactory condition is the 
fact that many physicians in treating a case of Rhus dermatitis will 
first use a so-called remedy for a few applications; failing to secure 
a satisfactory result this remedy will be replaced by another. 
This process may continue until finally convalescence, delayed or 
accelerated by the use of the various remedies, occurs, and the 
remedy used in the last stages of the disease is considered the best. 
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This remedy may then be used by another physician or the same 
physician in the initial stages of another case with failure as a result. 
A condition of disputation and uncertainty results. In support of 
this explanation there are the published cases of Batlett (1838), 
French (1903), Matheson (1874), Morris (1897), and Stone (1874). 

A further discussion of remedies will be taken up in chapter xv. 


RHUS DERMATITIS “CURES” AND “REMEDIES” FROM 
MEDICAL LITERATURE 


Approvals Disapprovals 
as Remedy ~as Remedy 


Boric acid, phenol, morphine, gum arabic............. 
Boricacids phenolscvaselinesaasn eta ee ert 


INGLSOUAA GINA, «5 goo rcccyoeouchoousdosueecour 
Sulphurictacicsterric sulphatensen =a tiacm anise 
Alkalies: 
ATMMONIA: Watelaa rity cracker eee oI 
Calciumihy.droxdi a eace ra tr Aine oe 
Calcrumuyby droxids cally arias ee erent 
Calcnumihydroxidm linseed Oller tee ante 
Calcium hydroxidy mercuric*chloridi= 5.5.5.2) ee 
Calcium hydroxid, phenol, fld. Grinelia ............. 
Calcium hydroxid; phenol, olive oi). 5.7.4.2 5:.--.«-- 
LEO ILENE! coo co ag onoausooneuoBPesououvanS 
Alum (potassium aluminum sulphate).................. 
AmmInoniumaCHLOMd Ts (5 ac a.ccbuts cen ode ete mie ene II i 
IAMINOMIANWALET eae ee tee eacaie cers ie 3 
Ammonia water, ethyl nitrate, and Tr. Lobelia.......... I 
Arsenic sulpnig (internally a: verse eit eee oan ona I 


s+ = 4H FH & b&b 


HN HH DH HH DW 


Borax SIV Cerne: yaaattuetie enon wees Peas OR 
Borax, phenol, morphine sulphate, acacia............... 
IBOrac acide wa Aas. cater ee eerie ent eee ee aa 
Borac acid, phenol, morphine, gum arabic.............. 
Boric:acid, poenolsvaselinesacicis sac sa ss aoe oe 
Bromid.otsodium@ seer aera crt ee ereee 


BH AH HR HR NH A 


Calaminelead:acetate man ence eenaniene tence ier: 
Calcirumicarbonates lire ove tienen er ee ere 


Se eH 
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Approvals Disapprovals 
as Remedy as Remedy 


Galcimnhiyeromd ene eet sera cs ee Os 5 
Calcium hydroxid, galvariam. ..<.7.5..s.2t swe i thee 
Calcium hydroxid, linseed oil =... 1. sencs cece e eee eee 
Calcium hydroxid, mercuric chlorid...............----- 
Calcium hydroxid, phenol, fld. Grindelia................ 
Calcium hydroxid, phenol, olive oil...........--..++-++ 
Chiorid of sodium, kerosene... .7....< «020i phe 
Chlorinated soda (Labarraque’s solution)............... 
Coppewsulpbate scenic: nee yee oem one snare 
Copper sulphate, lard, red oxid mercury........-..-.--. 


Hom Pp HR HR NH 


ROGUE. 6 cooscsopomopdcusogonaowobsaoodgme dd 
Ferric chlorid, conchonidine sulphate (internally)........ 
erric Sup Wate eee «tec secrete inh it oe ht wes oem 
Ferric sulphate, quinin sulphate.............-.--.++5+- 
Ferric sulphate, sulphuric acid (Monsel’s solution). a... 
Fowler’s solution (internally) .....¢. 2... .202eees ee 
Fowler’s solution magnesium sulphate (internally)....... 


HH HH e FH HH 


Lal 


Gunpowder, cream <5 osc. cnn nnn eee ye 
Gunpowder, water....... Spee eh Leaphart al tetiouane pone ° I 


Fodine QinCtUre? eae a vc'e > seers ooo a I I 
Iodine tincture, phenol, glycerine, morphine sulphate... . 
Iron (see Ferric) 


HH 


ILE RECN ER OR po too onwagooedces praoneon No goad goune 
Lead acetate, calamine (zinc carbonate, zinc silicate)..... 
Lead acetate, ethyl nitrite.......... 0 ..-2eee eee eee 
Head acetate, ODM... . as naGw res pretest ohne 


eH He es 


Magnesium silicate...... 0... see eee e eee eee e teens 
Magnesium sulphate.........- 2.2 -se cece e eer ee eres 
Magnesium sulphate, Fowler’s solution (internally)...... 
IMIS TOE COMO. so eehoo sao ge os nmeuds coos oO Ne eoOne 
Mercuric chlorid, calcium hydroxid..........+.+-++++5+ 
Mercuric chlorid, sodium salicylate, phenol, glycerine ... 
Mercuric oxid (red), copper sulphate, lard...........-.. 
Mercuric chlorid, zinc oxid, salicylic acid.........-.---- 
Mercurous Chloride ciety aeiois telsteieiete nial sier-ker orice 
RU OSES SOUL TOL teehee a cic hha aia 2 Maturpeianeraske 078, havesnieitis 


H OF HH DN QOH HS HH 


Lal 


RUE IC ACHC ee ress aati 4 Sra p eee saan tev varnta 
Nitro-hydrochloric acid. ........-. +--+ se eee reece eens I 
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Potassium alumniimassi| pace en eee nee eee 


Potassium arsenite (see Fowler’s solution) 


IROEASSIUTIIRC LOT TC ain nena see an ee Ree 
IPOtASsium Nitrate seer Tee ere eee ee 


Silvernitratesteicac cece on ae ess Oe cee haere 
Sodium: bicarbonatéeze eae eee ee ee ee er 


Sodium borate (see Borax) 


Sodiumsbromild emcee eer ce ae ne eee 
Sodiumychlort dances smacetercs een errr nae eee eee 
Srorohivran elalleyarsl MOOG INO. oc cune oo secoennstdcetacsa: 
Sodium chlorinated (Labarraque’s solution)............ 
Sodium salicylate, mercuric chlorid, phenol glycerine... . 
Sodium sulphate, glycerine, camphor................. 
Sodium sulphite, glycerine, camphor water............ 
SLoraliovan ewww, ONOMO!. oo oo ccuscncucazcuedoesocone 
Sodiumysulphite, phenolwolive oll en een ee 
Sodiumpthiosulphate sere mere reir teeri aee re 
Sodium thiosulphate, glyco-phenique.................. 
Sodium hiosulphatesp enol tier 
Sodium, thiosulphate in 95 per cent alcohol............ 


Starch? OxidiOl Zine Reeds rece Sens ee ns en ee ee 
Sulphuric acid, ferric sulphate (Monsel’s solution) ..... 
Sulphidvofgarsenter(nternally,)) neeeeiee ttre 


LAM CORIG foc Sn NN a eR To Le ET 
Zinc oxid, mercuric chlorid, salicylic acid.............. 
ZINCIOXIGS Star cha veocty sete aaah ee eae 
Zinc: Sulphate ss accesses a Oat ca ee ee ee 
ZHANG SUV EHO Swe GOWA sono no veaavdeeuacaaeneonce 


NON-PHYTOLOGICAL ORGANIC 


Acetanihde ane Ree ee 
Alcoholii(osper‘cent), Nases0;, sur. se eer 
ANKE OOS seers NOL, INEVOHOK. con oo codes oadecedonnenac 
ATI Ep hLOPISEIMe weIIUCLeTONSOLUtlON tiene nt iee neon tate 


Utter tres aie Maret fh ecok Se Mee ace cr ka ee 
Bitters anil ene necks aranereraes ec ercnaectaces caterers 


Campho-phenique, sweet. oil. nnn ce tetera 
Chloral hydrate, camphor, vaseline.................. 


Approvals 
as Remedy 


low] 


pow 


HH HH O FH HR NH RH HR RR BR HP ow 


He AH AH 


Disapprovals 
as Remedy 
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Approvals Disapprovals 
as Remedy as Remedy 


Cream and marshmallows 
(OPN e A 4 oth hawla h anes oie ROS ROMO cee onan ate I 


Ethyl alcohol (95 per cent), NazS203..-... +2. seer eee 
Bocny ethene eet en gs es css Sede ee ere 
Bothy aitrite ches tices eee es Aone rs 
Ethyl nitrite, NH,OH, Tr. Lobelia ........-.--++++++>- 
Ethyl nitrite, lead acetate..... 6.1.5.2. eee e reer eee ees 
Ethyl nitrite, wormwood...... .-.--- +e sere eee teens 


HH HH OR 
H 


Glycerine, fid. belladonna. ..2.--.-- 6-6. seer eset 
Givicerine, DOMams s2 nese ys. ce ore ve oe tee 
Glycerine, camphor, Na2SO3......-----+-++ese sere eeee 
Glycerine, camphor water, eee Se AU Aa Re or eT 
Glycerine spUCNOl- ch... cee aan cate: res ae 
Glycerine, phenol, H.O2, NaH1S,0, Mele ere Re cS NO 
Glycerine, phenol, HgCl, Na salicylate........-..--+-- 
Glycerine, phenol, Tr. I, morphine sulphate........----. 

Clvco-phenidue ces) iso ne 

Glyco-phenique, olive oil........----.++s see ee trees 

Glyco-phenique, NazS,03....--5- +. sees ere eee: 
(Singh ob oot oe cen moon Oboes odo moan ops 


Rersy te) Gol tay dlck wal te Jeo i ines. 


FCht hyo) dOlOMel sna devia dt ctw cee net et ie. 


I eTOSCIIG Hee EAE nes ese ee Eo woe ascents I 
Kerosene; sodium chlorid..y.... ..:7e2 eee eee te I 


Lard, copper sulphate, red oxid Hg......--------+-+05-> I 
Lard (hog’s), Rhus charcoal..........0- +s essere eer I 


Menthol alcoholic, NaS.03......-----::+seecr re ertrett I 
SWELUS (Ebi oie Wa meine ree ae oReeare Cle HOSE eric aoe cc I 


Nuclein solution, antiphlogistine ..........- sare: I 


Phenol, borax, morphine sulphate, ACACI AMET a em I 
Phenol, boric acid, morphine, gum ALA Ce erie eee rer I 
Phenols glycemic ruetcur ou tu 20e oo eee ee ne A I 
Phenol, glycerine, H.O2, NaHS.03....-.--+-+-++s0 000s I 


Phenol, glycerine, HgCl,, Na Salicylate. noes sane cere I 
Phenol, glycerine, Tr. I, morphine sulphate. sc: cae eco I 
Phenol, olive oil, Ca (OH)2..- 20.06. -1 tert etree ene I 
Phenol, olive oil, sodium sulphite.......----+++++s8000° I 
PienoleNa sO nee oe armen en ee ser I 
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Phenoltsodique ss crstrceticeqaxe eaters EanG eee ener ee 
Phenols Sweet oily. ae eer teeatele te ete. een ee ee 
TP nKSHoVe) 5 WAGES, INOVMORNOI!, gaan cucangones ee eee 
Phenol vaseline COCA eee terme ater een re 
Protonucleins (atenalllliy, iyewectee ete ene nee ane 


Saibrowbre eyerel, 7ANO), IBMACIG: ooo sa acagncasacovcvesuoe 


Vaseline, camphor, chloral hydrate.................- 
Waseline phenols DOr G:acid aemenie rae ee ee ee 
Maselines pienolercocaliag nie. cesta tere eter tana 


PHYTOLOGICAL 


Acacia, morphine sulphate, phenol, borax ............ 


Allium (see Onion) 


Aristolochia serpentaria (Virginia snakeroot).......... 


Artemisea (see Wormwood) 
Atropa belladonna (see Belladonna) 


Bark of elder (Sambucus), buttermilk................ 
Bark of white oak (Quercus alba) (fid.)............... 
Belladonna, (ids) sly cerine:.2) russe. ee 
Belladoniaeiumn suentuimene reer eee narra: 


Benzoin (see Unguentum) 
Bloodroot (see Sanguinaria) 
Boneset (see Eupatorium) 


ipierelornae (Copedaaini@) (AM). cogeonemsooseancbangcoke 
Buttonbush (Cephalanthus occidentalis) (fld.)......... 


Camphor; chloral hydrate; vaseline:-. 1.......=...... 
Camphoryelycennersociumalst| p nite ass eee 
CAMD NOES DITIES) 27 cate mtve Nees eA aon eee 
@Camphor:wateri.ic stone eee eer ee 
Camphor water, sodium sulphite, glycerine........... 
Camphor, wood.shayings: (adia) |e ee ee 
Capa ar tasec ese ose ee et oe oe Oe aN IE 
Cea rio Uta ero Me rahe eee ee aoa ee) ee 


Cephaelis (see Ipecac) 


Cephalanthus occidentalis (Buttonbush) (fld.).......... 
Chlorogallum pomeridianum (Indian snake root)....... 
Cimicituga (lr) tain ee ee eee eee ee 
Cinchonidine sulphate (Cinchona), iron chlorid (inter- 

TIL )aa.. S sea teens betes arcana eee eet eee eee 
Ooh sw lew-kei ls een ee een wee Hemme tte td ie SoG aoa ae 


Clearweed (see Pilea) 


Clover (sweet) (Melilotus), zinc sulphate............. 


Approvals Disapprovals 
as Remedy as Remedy 


al AH HH H 4H OW HH HH A WOH NN H 
H 


ta 
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Approvals Disapprovals 
as Remedy as Remedy 


Cocain (Erythoroxylon coca), carbolized vaseline........- I 

Gocain hydrochloride... vos cele = ete sees orcus vies erie I 

Cotes (Coffea ds) mn verre or nrent e ctce te 8 yoy a Hees I 
Comptonia asplenifolia (sweet fern). ........-.-+++++++- I I 
Conaflower (see Echinaceae) 

Cottonwood (Populus monilifera) leaves (fld.) (internally) I 
Cruciferae (see Mustard) 

Cypripedium (Lady’s slipper) (internally)..........--.-- I 

Diervilla canadensis (Bush-honeysuckle) (fid.)........--- I 
Echinaceae (Purple coneflower) (fid.) (internally) ......-- I 

EV GOLCA (LUI) cae ierce eat ntl oe oR eaye gro Rest Oe I 

Elder (Sambucus) bark, buttermilk.........---++++++-- I 
Erythroxylon coca (see Cocain) , 

Rca CO liaet ee eee ee iets sae are I 
Eupatorium perfoliatum (thorough wort, Boneset) (fld.).. ie 

Maren SWeCl) es eae sc ie wna Pere I oe 
Foxglove (Gerardia) (fid.)......-. 6.0.0 seer rece reece I 
Galvariam, lime water... .....-+++-. steerer es ceeeess I 
Gelsemium (Yellow jessamine) (fld.)......-.-++++++5++55 4 2 
Gerardia (see Foxglove) 

Goldenrod (Solidago canadensis).......-+-+++0erreeeeee I I 
Grindelia robusta (gum plant) (fld.)........-.-6-+++e ee: 13 2 
Gum arabic, morphine, boric acid, phenols peracetic I 

Hedeonia puleioides (American pennyroyal)...........-- I 
Hellebore (see Veratrum) 

Honeysuckle (see Diervilla) 

Houseleek (see Sempervivum) 

Impatiens fulva (Spotted touch-me-not) (fid.).........-- I 

Ipecac (Cephaelis I pecacuanhd) tea....-.- +. se eeeeeeees 2 
Jaborandi (Pilocarpus) (fid.) (internally eee - opsene> I 
Jessamine (see Gelsemium) 

Lady’s slipper (Cypripedium) (internally).........+--++- I 
Meee) Ole ce ies et od Penis eee es tees I I 
Lobelia (Tr.), calcium carbonate. ....-----+++ereeeeees I 

Lobelia (Tr.), ethyl nitrite, MMMM, od couS pas ooo COOe I 

Melilotus (see Clover) 

Morphine, gum arabic, boric acid, phenol. .......-++++- I 
Momphinerenipnates, arias. Raw he Ses oo eos 2 


Morphine sulphate (Papaver somniferum), acacia, phenol, 
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Approvals Disapprovals 
as Remedy as Remedy 


Morphine sulphate, phenol, glycerine, Tr. iodine........ I 
Mustard \(Cruciierie) sawatelee nee ee en eee I 


Nettle (Urtica pumila) (bruised)............. A ches I 


Oak awhitesbark, off (ds)ncetama rier eee ae 2 
Oil of: 


Olive Gntermally) sus en tse ae oh aire eee enn 
Olive: Car OHek phenol, e. eer acts h pteea ate eee ae cree 
Olive, phenol} sodium sulphites;s.44-...2.02s.09hee 
Oliverely.co-pheniquesacem tener eee eee 
Olives Dromine sia sae oe eke ee ee 
Ihindseed AC a(OH)bytene ea ee eee eee 
DassatrasySWweetOlla. aru ia senate eee eer ee eee 
Sweet oil, Campho-phenique.-.32 = 2.5 ve) 
Sweet/oll<phenolmrae naa eee eee 
Onion, CATH) poultice can sed. ena ee on ee eee 
Opium (Pavaver somniferum) lead acetate............... 


HH RH HR HH SH BR WR AR A DD AW 


Sambucus (see Elder) 


Sambucusiparkes uc termnil kiss teste ee eerie I 
Sanmuinaria’ (Lt.)) (Bloodroot)2o.o.a 4.00 a ncen sass cone 2 

Sassafras oil (see Oil) 

SASSalras TOOL sy peta aia segenco ae eee ea ona ea fe a age 2 
Sempervivum tectorum (Houseleek) (crushed)............ I 
Snakeroot, Virginia (Aristolochia serpentaria) (fld.)....... 3 3 
Solidago canadensis (Goldenrod)..:............:-:+++>: I I 
SGATCH ee sete see renee ES eR orc acorn ee ° I 
Star CliyZiii COXICS ae eines eee se cone thee eee genera I I 
Sittamonium (Thorn-apple) . oi. .22.. oP.) ou ee ar esee 2 
Strychnine (Strychnos), pilocarpine iterate) ee ee I 
Sweetrclover zincrstlp hat cm een eae eee a 

Manmini gly. Ceritests ngs sae ae ee oe ere I 
Thomvapple (Si Gwonse).« nua veeaeeisek ee eet 2 
Touch-me-not (see Impatiens) 

‘Turpentine (Spirits) uk aiemices cog erntra trier pata ee ree I 
Unguentum (White wax, lard, siam benzoin)........... 2 

Urtica pumila (Nettle) (bruised).................0005 I 

Veratrum viride (American white hellebore) (fld.)........ I 
Wihiteroalke bart; (iG) emer rete anette ene nn 2 


Wormwood (Artemisia), ethyl nitrite.................. I 
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SUMMARY 


1. Remedies are here classified as empirical and rational. 

2. Empirical remedies—those that do not take into account the 
chemical composition of the poison—begin with Horsfield (1798) 
and are treated historically. 

3. Old remedies were still used after the discoveries of Khittel 
and Maisch as to the chemical nature of the poison. 

4. Rational topical remedies are treated historically beginning 
with Horsfield. 

5. The list of remedies instead of decreasing increased with 
additional discoveries of chemists as to the nature of the poison. 
Many of the older remedies are still in use. 

6. Horsfield attempted ‘to throw off the poison from the skin by 
the corrosive action on the skin of mercuric chlorid. 

7. Maisch sought remedies from the use of chemicals which 
render the poison non-toxic in laboratory glassware. Many physi- 
cians used similar reasoning in search of remedies. 

8. Similar reasoning was applied after the discoveries of Pfaff 
in 1897 and Syme in 1906. 

9. Remedies were also sought among the solvents of the poison. 

ro. Comparisons of remedies were made successively on the same 
patient in different stages of the disease and are untrustworthy. 

11. More reliable comparisons of different remedies were made on 
anatomically corresponding areas in the same stage of disease on 
the same patient. 

12. One of the chief reasons for conflicting therapeutic results 
among physicians is the fact that many physicians in treating a case 
of Rhus dermatitis will first use a so-called remedy for a few applica- 
tions; failing to secure a satisfactory result this remedy will be 
replaced by another. This process may continue until finally 
convalescence, delayed or accelerated by the use of the various 
remedies, occurs, and the remedy used in the last stages of the 
disease is considered the best. This remedy may then be used by 
another physician or the same physician in the initial stages of 
another case with failure as a result. A condition of disputation 
and uncertainty follows. 

13. Remedies are further considered in chapter xvi. 


CHAPTER XVI 


A CONTRIBUTION TO THE CHEMOTHERAPY OF RHUS 
DERMATITIS AND TENTATIVE METHOD 
FOR TREATMENT* 


The object of chemotherapy in Rhus dermatitis (caused by Rhus 
diversiloba) is to imitate nature’s method of overcoming the poison 
(lobinol) by the aid of substances that destroy the poison while the 
body cells are left unharmed or only slightly injured. The chemical 
agent employed, therefore, must possess a much stronger affinity 
for the toxic substance than for the body cells, that is, it must be 
more toxitropic than organotropic. 


NECESSARY QUALIFICATIONS FOR THE REMEDY 


In order best to accomplish this, the remedy should render the 
poison harmless, relieve pain, prevent sepsis, and aid in restoring the 
tissues injured by the poison to a normal condition. It may, there- 
fore, be necessary to use two different formulas to be applied succes- 
sively: one formula to neutralize the poison physiologically, and 
another formula to relieve pain, prevent bacterial infection, reduce 
the subsequent inflammatory changes in the cutaneous tissues, and 
promote healing. 

In order to choose the most fitting substance physiologically 
to neutralize this poison it is necessary to consider, apart from its 
chemical action on the poison, many other factors, such as its capa- 
city for irritating the tissues, its toxicity, its solubility, its power of 
penetrating the tissues and of being absorbed by them, and the 
manner in which it reacts with the protein and other constituents 
of the tissues. 


CHEMICAL NATURE OF THE POISON 
It has been determined (McNair, 1921¢) that the principal irritant 


of R. diversiloba, if pure and not a mixture, is probably an unsat- 
urated compound of the aromatic series containing carbon, hydro- 


"Reprinted from the Archives of Dermatology and Syphilology, III (June, 1921), 
802-8. 
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gen, and oxygen. The oxygen may exist combined as hydroxyl. 
The behavior of the poison is phenolic, and it may contain two 
hydroxyl groups in the ortho position. 


PROPHYLACTIC SUBSTANCES 


The first problem in prophylactic treatment is to prevent the 
penetration of the poison into the skin. This can be considered in 
regard to the aid of solvents and precipitants. 

Lobinol (McNair, 1921¢) is soluble in ether, chloroform, alcohol, 
methyl alcohol, benzin (boiling point below 60° C.), benzene, toluene, 
xylene, ethyl acetate, nitrobenzene, oil of turpentine, glacial acetic 
acid, and 80 per cent chloral hydrate. The foregoing solvents could 
be used as washes to remove the poison from the surface of the skin, 
provided they were not injurious. All of the solvents, however, are 
deleterious and some of them have a decidedly harmful action on 
the skin, such as glacial acetic acid, turpentine, benzene, nitroben- 
zene, and chloral hydrate. 

Von Adelung (1913) carried out the following experiments with 
solvents. Equal parts of ro per cent tincture of Rhus and cotton- 
seed oil, castor oil, and cedar oil were rubbed on separate areas of 
the arm. In thirty-six hours the cedar oil mixture caused a slight 
eruption, which later developed into a fair patch of itching derma- 
titis. After the castor oil mixture had been applied for thirty-six 
hours there was a slight itching, but no eruption. The mixture 
containing cottonseed oil produced no dermatitis. In considering 
these results, von Adelung considered the possibility of cottonseed 
oil chemically combining with the poison and destroying its toxicity. 
However, when the mixture of oil and tincture were allowed to stand 
several days, the tincture formed a supernatant toxic layer. It is 
probable that the different degrees of dermatitis produced by these 
mixtures varied in accordance with the solubility of the poison in 
the oils involved. For instance, when phenol is made up in 
solutions with water, alcohol, glycerine, turpentine, and cottonseed 
oil, it has been determined that when fingers are immersed in them 
the blanching, tingling sensations, and anaesthesia are greatest in 
the water solution and decrease as follows: alcohol, glycerine, tur- 
pentine, and cottonseed oil. The solubility of phenol in these 
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instances varies in the reverse order of its anaesthetic effect. Ther - 
fore, if the results of von Adelung with the tincture of Rhus are com- 
parable, the solubility of lobinol is greatest in cottonseed oil, less in 
castor oil, and least in cedar oil." 

From a practical standpoint, the removal of the poison from the 
skin by the use of solvents seems quite futile, for, unless a sufficiently 
large amount of solvent is used to remove the poison thoroughly, the 
poison will be spread on the surface of the skin and thus enlarge the 
diseased area. Then, too, lobinol has the power to form either a 
physical or chemical compound with the skin of such a nature that 
it is quite impossible to remove with soap and water (White, 1873; 
Brown, 1922) or with solvent action. 

Lobinol is precipitated from alcoholic solutions by lead acetate, 
silver nitrate, mercurous nitrate, cupric acetate, ferric chlorid, 
barium hydroxid, bromine, iodine, platinum chlorid, gold chlorid, 
uranium acetate, and cupric nitrate. Some of these precipitants, 
for example, tincture of iodine, must be used in dilute solutions, in 
order to prevent harmful action on the skin. Some of the precipi- 
tates formed by these substances are still toxic, such as the precipi- 
tate formed with lead acetate. 

It is theoretically possible to remove the poison, before it has 
penetrated or firmly adhered to the skin, by the combined action of 
both solvent and precipitant, for instance, by the use of an alcoholic 
solution of lead acetate. 


CURATIVE SUBSTANCES 


If the poison succeeds in penetrating the skin, it should be ren- 
dered harmless as quickly as possible. The chemotherapeutic 
agent, therefore, must have a penetrability and diffusibility greater 
than the poison. 

If lobinol contains a polyhydrophenol group, it has consequently 
several possibilities of being changed to a non-poisonous substance 
or substances. Among these processes is oxidation. Some of the 
oxidizers that have been used are potassium permanganate, potas- 
sium bichromate, silver nitrate, hydrogen peroxid, manganese 
peroxid, barium peroxid, magnesium peroxid, litharge, and’ man- 


* See chap. xiv, p. 159, for detailed description of these experiments. 
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ganese hydroxid. If these substances be added in laboratory glass- 
ware to the poisonous sap of the plant, it will be observed that 
potassium permanganate, silver nitrate, manganese peroxid, barium 
peroxid, magnesium peroxid litharge, and manganese hydroxid have 
the power, after a more or less lengthy period of contact, to render 
the poison harmless. Some of these substances, for instance, litharge 
and barium peroxid, because of their insolubility and inability to 
penetrate the skin, cannot be used as remedies. Silver nitrate 
becomes too irritating when used in sufficiently strong solution. 
Many substances which enter into the composition of the tissues 
inhibit its action in a marked manner. The sensitivity to light and 
the staining property of silver compounds are also objections to their 
use. Von Adelung (1913) has shown that hydrogen peroxid was 
without appreciable beneficial effect, while potassium permanganate 
did have the power to render the poison non-toxic. Potassium per- 
manganate, however, has an injurious action on the skin and is not 
as efficient a remedy as some other remedies, as will be shown later. 

Lobinol has an ability to react with nitric acid, probably due to 
its phenolic properties, to form a nitrated compound. As is well 
known, nitric acid, even in dilute solution, stains the skin a bright 
yellow or yellowish-brown, which makes its use undesirable. 

Lobinol evidently has the property of forming compounds with 
sodium and potassium, but both of these when first formed are poi- 
sonous. 

Bromine and iodine form compounds with the poison, probably 
owing to its unsaturated nature. When experimented with in vitro, 
these halogens reduce the toxicity. When applied to the skin, 
however, they coagulate the proteins and irritate the tissues. The 
following five iodine compounds were experimented with: ethyliodid, 
iodol in alcohol, iothion, iodipin (iodized sesame oil) and colorless 
tincture ofiodine. In trying these substances, five areas of skin, of 
practically the same thickness, on the flexor surface of the forearm, 
were inoculated with equal amounts of fresh Rhus sap. These 
different areas were protected by doughnut-shaped corn plasters, 
and the various iodine preparations were applied. The benefit 
derived from these substances increased in the following order: 
colorless iodine, iodipin, iothion, iodol in alcohol and ethyl iodid. 
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None of these, however, were very beneficial, either in reducing the 
pain or in promoting healing. 

The best success in the search for a remedy was obtained 
by taking into consideration the body defense against phenolic 
compounds. Whether or not lobinol has the power to form an ester 
with glucuronic acid, either within the body or in laboratory glass- 
ware, has not been determined. With an idea that glucuronic acid 
might be formed from glucose by the action of the body cells, a 
5 per cent aqueous solution of chemically pure crystalline glucose 
was applied to an area of Rhus dermatitis. Although glucose has 
a slight irritant action on the skin, as is exemplified in diabetes 
mellitus, healing was promoted more rapidly in the area to which the 
glucose had been applied than in a check patch of dermatitis on 
which no remedy was used. 

The power of lobinol to form a sulphonic ester in the body is 
quite probable. With this in view the following nine sulphur com- 
pounds were used similarly to the iodine preparations: sodium sul- 
phate, sodium ethyl sulphate, sodium pyrosulphate, sodium dithi- 
onate, sodium sulphite, sodium ethanol 1, 2-diacidsulphite, sodium 
pyrosulphite, sodium thiosulphate, and taurin. Of these nine prep- 
arations, sodium sulphite and sodium ethanol 1, 2-diacidsulphite 
gave the best results. These results, too, were superior to any results 
previously listed in this chapter. 

It is likely that iron may be one of the chemical elements enrolled 
in the body defense mechanism. Asa tissue source of this there are 
the erythrocytes and protein. Whether or not the iron of the body 
plays a part in the physiologic neutralization of lobinol cannot at 
present be stated. Ferric chlorid, however, despite its coagulating 
effect on protein and irritant properties, with the possible exception 
of sodium sulphite and sodium ethanol 1, 2-diacidsulphite, has been 
found to be the most efficient remedy for the disease. At my sug- 
gestion a 5 per cent mixture of ferric chlorid in 50 per cent aqueous 
glycerol has been successfully used on bed patients with severe cases 
at the infirmary of the University of California. Its use there was 
discontinued on account of the iron staining the bed linen. 

If further opportunity presents itself for continued experimenta- 
tion on the chemotherapy of this disease it is hoped that a prepara- 
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tion may be found which, like those of Ehrlich in syphilis, will be — 
more toxitropic, less organotropic, and have fewer of the disagree- 
able features of the substances presented herewith. 


CLASSIFICATION OF THE CHEMOTHERAPEUTIC AGENTS ACCORD- 
ING TO THEIR ACTION IN VIVO AND IN VITRO 


The chemotherapeutic agents in Rhus dermatitis may be classi- 
fied according to the manner in which they react with lobinol. 

rt, A substance may render the poison non-toxic when in vitro, 
but not necessarily exert this effect in vivo. Litharge, for example, 
although it is able to decrease the toxicity of lobinol when in labora- 
tory glassware, is unable to cure Rhus dermatitis because of its 
insolubility and consequent inability to penetrate the skin. 

2. Some substances capable of therapeutic effect under certain 
conditions are without effect in others, either in vivo or in vitro. 
For instance, solvents are ineffective in removing lobinol after it has 
firmly combined with the skin. Some remedies when too highly 
diluted also fail. 

3. Substances exerting a marked effect in vivo may have no 
effect in vitro. 

Solutions of dextrose, sodium sulphite, or magnesium sulphate 
in sufficient dilution are without apparent reaction on lobinol in 
vitro, yet when applied to Rhus dermatitis in its initial stages they 
have a marked therapeutic value. This effect may be brought 
about by the remedial substance undergoing some modification in 
the body cells, so that it is changed into an active agent and unites 
with lobinol to form a corresponding physiologic neutral ester or 
other comparatively harmless substance. Like phenolic compounds 
lobinol may probably form an ester with either glucuronic acid or 
sulphuric acid. Glucuronic acid probably has its origin in the body 
from dextrose through the oxidation of its terminal alcohol group. 
Such oxidation, however, could only take place when the aldehyde 
group is protected from oxidation. 

Magnesium sulphate, which has been found of benefit in this 
disease by von Adelung (1913), may owe its effect not so much to its 
chemical action on the poison as to its salutary effect on the nerves. 
A review of the experiments of Solis-Cohen (1909) with magnesium 
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‘ sulphate on the nervous system points in this direction. Meltzer 
(1918) has shown the beneficial effect of a 25 per cent solution in 
experimental first and second degree burns. 

An effect in vivo and not in vitro may also be obtained by inter- 
ference with the toxic function of lobinol without its direct chemical 
change, for example, substances which harden the skin or increase 
the thickness of the corium. 

Part of the remedial value of iodine, picric acid, and ferric chlorid 
in Rhus dermatitis may be due to their ability to form a layer of 
precipitated and denatured protein on the injured surface. This 
layer acts as a protection, not only against the penetration of the 
poison, but also against air and traumatic injury. An effect in vivo 
and not in vitro may possibly occur also merely by a stimulation of 
the natural protective mechanisms with or without the assistance 
of either of the foregoing methods. 

4. Substances may have a destructive action on the toxicity of 
lobinol both in vitro and in vivo, for example, ferric chlorid, iodine, 
and potassium permanganate. 


TENTATIVE METHOD FOR EXTERNAL TREATMENT 


Rhus dermatitis, like burns, may be classified into three degrees 
of intensity as follows: 

First degree (hyperemia or erythema).—The skin has a bright red 
or purple hue, which disappears temporarily under the pressure of 
the finger and which gradually blends with the normal color of the 
skin around. There is a transitory swelling of the poisoned area, 
with perhaps slight oozing of serum from the surface. The super- 
ficial layers of the cuticle usually peel off later. 

Second degree. (vesication)—This stage has all the features of 
the first degree in aggravated extent. Some hours later vesicles 
appear. No permanent scar remains after the healing of this degree 
of dermatitis, but the part may show for a time a slight depression 
or dark-colored pigmentation. Infection by septic bacteria may 
induce superficial suppuration and so delay repair. 

Third degree (destruction of true skin)—This seldom occurs in 
Rhus dermatitis. When it does, permanent scars form. 

Until further opportunity for experimentation and clinical obser- 
vation occurs, Barthe de Sandfort’s (1914) paraffin treatment of 
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burns is given as tentative for the more severe cases of Rhus derma- 
titis. 

Equipment.—(z) A fine varnish brush or, better, a paraffin 
atomizer (Sherman’s type, with double-jacketed, detachable handle, 
manufactured by H. R. Pierce Co., Philadelphia). 

>. A double boiler (cereal boiler) or, better, a “food warmer,” 
pint size, sold for warming babies’ milk. Put on a hot plate and 
turn current on and off as desired. Fill two-thirds full of parowax 
(Standard Oil Co.). If desired, sodium acetate may be put in the 
pot surrounding the vessel containing the parowax. The sodium 
acetate retains heat for a long time, e.g., about one hour at eek Oe 
(Sollman, 1917). 

3. Anelectric drier. A Shelton electric hot-air draft or a Hamil- 
ton-Page fan may be used. 

4. Absorbent cotton divided into very thin layers. 

Treatment.—(1) Remove clothing. Puncture blebs, but do not 
excise. 

», Bathe all itching parts with 5 per cent ferric chlorid* in 50 
per cent ethyl alcohol. Protect bed linen by rubber sheet. 

3. Dry the treated surface with a current of air from an electric 
fan or drier. 

4. Spray or paint treated surface with “parowax” (Standard 
Oil Co.). 

5. Apply thin layer of sterile sheet wadding of the same shape 
as the irritated area. Then apply another film of parowax over the 
wadding and one inch on the uninjured skin beyond. The parowax 
must adhere to the skin at the edges or the secretions may escape 
to excoriate the intact skin, soil the dressings, and give a disagreeable 
odor. Keep the parowax dressing in place with a gauze bandage. 

6. Renew dressing daily until the area shows a minimum of 
secretion. Clean with a spray or cotton balls saturated with M/5 
sodium chlorid or boric acid solution. 

7. If repair is sluggish or if infection has interfered, clean (Car- 
rel-Dakin method) and reapply parowax. The clinical evidence of 


«The author makes no claims for originality in the use of ferric chlorid as a 
remedy for Rhus dermatitis. Ferric chlorid has been used for this purpose by 
Browning (1886) and was proposed also by Pfaff (1897). See pp. 96, 98, 99, 156, 
176, and 178. 
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infection-oedema, redness, lymphangitis, and free pus, increase in 
pulse rate, and temperature elevation are poor criteria. Much more 
reliable evidence can be obtained from bacterial counts from smears 
from suppurations or leucocyte counts from the blood or from sup- 
purations. Lindemann (1917) has shown that in the treatment of 
wounds a continued increase in leucocytosis confirmed infection. 


A SECOND TENTATIVE METHOD OF TREATMENT 


For those who do not care to apply the paraffin treatment the 
following is suggested: 

1. Immediately bathe entire body with dilute aqueous ferric 
chlorid to physiologically neutralize all the poison on the body sur- 
face. If efficiently done and if the poison has not already pene- 
trated the skin this should prevent spreading of the disease. 

2. Require an entire change of clothing, including shoes. The 
clothing may have some of the poisonous resinous sap on it, and the 
poison may be transferred from it to the skin and the irritation 
continued in this way. 

3..It is advisable to thoroughly wash the hair in 75 per cent 
ethyl alcohol to remove possible traces of poison that may have 
been carried there by the hands or otherwise, and which would be 
a source of infection. 

4. Use no bandages that will slip, for these tend to spread the 
poison to the adjacent surface. If any protection is necessary let 
it be a loosely applied dressing of absorbent cotton, kept moist with 
aqueous ferric chlorid. 

5. There must be no scratching (cut patient’s finger nails short 
or require gloves to be worn). 

6. Use no ointments for acute stage as fats have a tendency to 
dissolve and spread the poison. 

7. Wash frequently with lukewarm aqueous ferric chlorid. 

8. Keep diseased parts surgically clean to prevent bacterial 
infection. 

g. After acute stage is past, when the disorder is considerably 
abated and a condition of eczema exists, the use of aqueous ferric 
chlorid may be objectionable and soothing ointments are permis- 
sible. 


APPENDIX 


ABSTRACTS OF TYPICAL CASES OF RHUS DERMATITIS 
FROM MEDICAL LITERATURE 


CASE OF SEVERE R. DIVERSILOBA DERMATITIS, BOIL AS 
SEQUELA 
BALDWIN (1887<) 

July 31, 10:30 A.M.—Few isolated points: skin natural in color; true skin 
raised as from within; parts affected, wrists. 4:30 P.M.—Points reddened and 
elongated; number increased, tendency to coalesce, light burning pain, with 
slight itching. 10:30 P.M.—Intense itching, greatly increased by rubbing; 
points running together and presenting reddened, raised borders, points blunted 
and tendency to flatten; greater area involved toward forearm, surrounding 
surfaces pinkish tinge; heat local; intensified capillary stasis (deep) and lines 
of redness well marked, irregular. 

August 1, 6:00 A.m.—Anterior forearms to flexure of elbow presenting 
angry, reddened surface, diffuse over the upper pronators, fading to natural 
color of skin above median basilic vein; wrists infiltrated and puffy, sensation 
here of great distension; itching intense, and slowly passing upward. 

August 1, 12:00 M.—Tenderness of whole forearm and tendency of points 
to mass; local heat much intensified; burning sensation of whole forearm; parts 
very angry and structure deeply infiltrated. 6:00 p.M.—From wrist to elbow 
parts very much intensified; sense of great fullness and construction; muscles 
over humerus biceps and brachialis anticus very painful, and pain increased on 
motion; itching sensation, which has been increasing from close of first six hours 
is now very annoying, producing nausea through sympathetics; parts begin to 
show mass of blunted, irregularly shaped points, very much flattened and thinned 
at apex, with whitening of central core. 10:30 p.m.—The cuticle raised as if 
by liquid burn, in irregularly shaped masses with tendency to circular form; 
fluid, limpid, with minute points of brick color exuding, and drying, form a semi- 
brown, yellowish, scaly scab, thicker in spots and scaling off when rubbed, 
leaving cutis pink in color and exquisitely sensitive to the air. 

August 2, 6:00 A.M.—Arms to median basilic vein very tense, painful, and 
covered with masses of drying, freshly exuding, and old serum; subcutaneous 
cellular tissues very tense and excruciatingly painful; portions of cuticle raised 
and containing two or four drams of serum, clear in part and colored in others; 
appearance of arm less angry, but dusky red in portions not affected; weight 
of arm very painful; no indication of spread of condition beyond metacarpus. 
12:00 M.—Itching increased, till patient seems beside himself; pulsation of 
artery very painful; whole forearm tense, hard, and unyielding to the touch 
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like bottom of an overshoe; parts very hot and skin stretched to capacity. 
6:00 P.M.—Height of fever passed at about 3:00 P.M. when parts grew less tense 
and throbbing ceased; great quantities of serum have saturated bandages, and 
dusky color of skin is changing to pink; sensation of tight band midway between 
wrist and elbow; local heat somewhat abated. : 

August 3, 6:00 A.m.—Bandages very much colored (yellow) and stiff with 
drying serum; pain in axillae; on pressure, cuticle bursts and subsides; sub- 
stance of cuticle much thinned and shows peculiar transparency of dermoid 
structures beneath; subcutaneous structures much infiltrated; very tense and 
great sense of constriction in the entire forearm. 12:00 M.—Bandages scarcely 
wet through: skin under sloughs red, shiny, and very smooth; pink and 
merging into roughened corrugated portions of cuticle that still throw off liquid 
serum; areolar structures less turgid but painful on pressure; pain in axillae 
intensified; general feeling of pyrexia; functions of accommodation imperfect 
and uncertain; sympathetic itching of ankles; few isolated points have 
retained their individuality; cuticle dead over apices and scaling off slowly, 
bases raised, irregular, and surmounted by small secondary points which 
rise at various angles from periphery and lower portions of base; pain on 
pressure very marked midway between elbow and wrist and exudate 
confined to space from 3 to 4 inches square; itching intense during entire 
period. 6:00 P.M.—Serum turning brown, containing less water and forming 
scabs which stick closely to cutis, appearance of skin when this covering is 
washed away: smooth, shiny, red, with slight corrugations running trans- 
versely around the arm. 

August 4, 6:00 A.M.—All portions affected covered with thick, brownish 
scab, which is so intimately mixed with dead and disintegrating cuticle that all 
comes away together with slight force, showing a serous covering of derma which 
weeps copiously upon irritation. Glands of inquinal regions involved and 
swelled to size of English filbert. Axillary glands large and swelling of borders 
more clearly defined, hard and very painful, structures over and contiguous to 
lympathic canals somewhat painful, also lymphatics of breasts and cervical 
region. Nosymptoms of itching except on removal of bandages and exposure 
to air; new minute points show through red dermoid surfaces. 12:00 m.— 
Whole surfaces involved covered with fresh crop of white elevated points, 1/32 
inch, filled with creamy thick fluid, isolated and showing when removed a clear 
serum at bottom which passes through malpighian layer; entire structure of 
epidermis destroyed and capillary circulation appears impeded in patches, 
leaving dark-red elongated deposits of haemaglobin. 6:00 P.m.—Between 


white points another set containing clear fluid and opening at surface of true 


skin, somewhat smaller, 1/64 inch, with very little elevation, breaking under 
slight pressure and leaving depression. Interference of functions of accommo- 
dation more marked toward evening. 

August 5, 6:00 A.M.—Vesicles and points of suppuration have coalesced 
and form irregularly shaped bodies raised 1/16 inch, and full of yellow matter, 
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serum which twelve hours since was found underlying the drying matter, and 
decaying scarf skin has formed a thin, scaly structure which cracks and pulls 
off. Eyelids smeared with yellowish matter, which when hard crumbles into 
dust easily; pain over and around lymph organs and ducts continued, intensified 
in axillae and flexure of elbow. Movements of pectoralis muscles, deltoid, 
biceps, and triceps very painful; itching of arms subsided, prepuce involved, 
’ congested, light itching sensations of external and internal malleolus of tibia; 
functions of accommodation interfered with, ciliary ligament slow to respond 
to light, and vice versa.. 12:00 M.—Scarfskin being entirely destroyed and true 
skin much corroded and pitted; capillary circulation exceedingly rapid beneath 
and around former suppurating points exhibits red areas, 1/8—1/4 inch in diam- 
eter. Thin flakes of drying serum, constantly falling away from living structure 
beneath, cause peculiar appearance of short wool between points of new dermoid 
growth. At intervals intense itching for a few moments. 

August 6, 12:00 M.—New structures forming throw off quantities of scarf- 
skin; case rapidly being terminated by lysis. 

August 7.—Isolated, elongated raised bodies 1/8 inch long, 1/14 inch wide, 
appear on inside portion of thighs, over the vastus internus, gastrocnemius, 
gluteals, and lattissimus dorsi; spots that indicated onset of attack still remain 
on wrists. 

Between this date and August 22, a crop of seven boils appeared on the 
forearms, and an enormous amount of pus followed; at writing small isolated 
boils are forming. 

As this case ran a natural course, the symptoms may be relied upon as those 
usually presented when any portion of the body is involved. 


CASE OF SEVERE R. DIVERSILOBA DERMATITIS, BOIL AS 
SEQUELA 
BALDWIN (18870) 

May 22, 9:00 A.M.—Burning sensation over regions of inferior maxillary, 
followed by prickling (very painful) and throbbing of facial arteries; cutis 
inspissated, reddened, and very warm to the touch; light papular eruptions; 
points isolated and distinct. After 2:00 p.m.—Itching intense; cheeks and 
cervical regions becoming involved; lines of redness over lymphatic organs. 

May 23, 9:00 A.M.—Entire structures of face and neck involved, subcu- 
taneous cellular tissues tense and unyielding; oedema of lids, patient unable to 
open eyes, from which a sero-purulent matter slowly exudes; muscles of face, 
mazxillae, cervical regions, and over platysma myoides to collar bone, very sore 
and painful; patient unable to rotate head or move jaws; angry red surface 
merging into delicate pink toward surrounding parts; papules filled with serum. 

May 24—Exquisite tenderness of parts involved, and tendency of points 
to mass in irregularly shaped patches; local heat intensified; sensation of hot 
iron held to face; epidermis destroyed in regions where points are massed, and 
copious discharge of brownish-colored liquid; itching increased, with increased 
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tension of cellular structures; nausea; functions of the lens imperfect; pupils 
contracted; pain in eyeballs sharp, shooting from attachment of external rectus 
to internal paracusis, with slow pains running over structures contiguous to 
lymphatics of head and neck; liquid serum on drying leaves scab which cracks 
and falls away, leaving pink vascular tissues beneath; structures involved 
covered with masses of serum, which dries on exposure; parts very tense, and 
face swollen till mouth cannot be opened, eyes tightly closed. 

May 25—Stenosis of larynx coming on within one half-hour; patient 
unable to breathe; great weight of parts involved; intense itching; pulsations 
of arteries produce great pain; quantities of serum, forming scab; continued 
nausea; vomiting. 

May 26—Intense pain in eyes, shooting from side to side, parts involved 
pass down to upper half of breasts and form a distinct line of separation from 
healthy structures below; very little exudate from breasts, the right one being 
affected for a space of 2 inches lower than the left; surface covering back part of 
neck, and structures over sterno mastoids very red, angry, and tense. 

' May 27—Lymphatic structures very painful on pressure; stenosis of glotus; 

old points show gradual introcession, and between basis a fresh crop appears, 
with white pus at core; these raise slowly, and carry heavy red border, which 
subsides when central core bursts, leaving clean-cut cavity, which fills with clear 
serum at bottom; eyes grow more painful with each successive hour; stomach 
very irritable; general prostration very great. 

May 28—Eyes opened sufficiently to show a double which continues for 
several days. With slight pressure a great quantity of yellow pus flows from 
right eye. Skin less tense and with softening of structures folds and corruga- 
tions appear; new skin shows beneath dead and decaying structures a bright 
pink tint. 

May 29—General subsidence of symptoms; itch continued from the first; 
stomach irritable; patient unable to retain food. Six days later a large boil 
developed over the symphysis of lower jaw, with quantities of pus. 


CASE OF R. TOXICODENDRON DERMATITIS 
BATLETT (1838) 

May 2—Exposure to poison ivy. 

May 12—Weak H.0 solution acet. plumbi to eruption, nearly whole length 
of tibia. 

May 16—Eruption to scrotum, colorless discharge. H.O solution opium 
and unguentum acet. plumbi. 

May 17—Eruption completely covered face, trunk, extremities, scrotum, 
thighs, penis. Discharge. Great restlessness, pulse 120. Tongue slightly 
furred. Discontinued former medicine. Sponged body with NaCl (one part 
to eight parts tepid water). Immediate relief to itching and burning. 

May 18—More comfortable. Discharge less. Continued sponging six 
or eight times a day. 
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May 19—No discharge, swelling gone, general eruption faint. Continued 
sponging. 
May 20—Disappeared except forearms. 


CASE OF R. TOXICODENDRON DERMATITIS, ANNUAL RECURRENCE 
WITHOUT RE-EXPOSURE, BOILS AS SEQUELAE 


BERINGER (1896) 

April, 1883—Writer poisoned in Odd Fellow’s Cemetery, Philadelphia, 
by handling some poison ivy on which the new leaves were just appear- 
ing. Although the hands were protected by gloves, the exposed portions, face 
and hands, were shortly after washed, nearly the entire surface of the body 
suffered, the face and eyelids being so swollen as to nearly produce blindness. 
Following the attack came a series of boils, and for several years afterward, 
about the same time, there appeared the characteristic eruption and sensations 
when there had been no contact or exposure to the plant. 

Poisoned also May, 1894, September, 1894, November, 1894. Series of 
boils in the summer and fall of 1894. 

Conclusion: R. Toxicodendron poisonous at all seasons of the year, also dust 
shaken from roots. 


THE VOLATILE TOXIC CONSTITUENT OF POISON IVY 


BESSEY (1914) 

Assistant brought into laboratory a tin box full of plants including many 
flowering specimens of poison ivy. The day was hot and the assistant had 
walked in the sun for a mile or more in bringing in the plants. Bessey did not 
touch the box or contents, but leaned over and looked in the open box. 

“Tn a day or two, usual inflammation appeared; surfaces affected were those 
only which had been directly exposed when I leaned over the box of plants. 

“My face was inflamed all over, except where my beard, mustache, eye- 
brows, and nose made projecting protections. Above these there were small 
areas entirely free from inflammation. The underside of my eyebrows (the 
overhang) was thoroughly poisoned and so was the inside of my nose (the nos- 
trils). My right hand was severely poisoned, but here again the distribution 
of the inflammation was peculiar, being confined to the parts which were directed 
downward as I pointed at the various specimens in the box. Thus the proximal 
and middle joints of the second, third, and fourth fingers, and the underside of 
the wrist of that hand were badly affected, while the upper side of the hand was 
not poisoned at all. My left hand was not poisoned and I account for this by 
the fact that it was kept back and not used in indicating plants to be examined 
by the assistant. 

“Forced to conclude that there is a volatile poison, also, in this plant, 
poison volatile enough to be carried up apparently in straight lines by the warm 
air which escaped from the tin collecting box (vasculum) when opened in my 


study.” 
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EXPERIMENTAL CASE OF RHUS POISONING 
Briss (1914-15) 

The poison oak was rubbed vigorously on a sharply delimited piece of card- 
board with a hole in the center area of the arm. The area coming in contact 
with the plant was one-fourth the size of a postage stamp. A vaccination shield 
of celluloid, but perforated, was fastened by adhesive over the point of applica- 
tion of the Rhus. Within twenty-four hours characteristic lesions appeared 
various places on both forearms and the left upper arm. The area that had 
been inoculated showed as a red, raised spot. It was suggested that the offend- 
ing agent had been spread by the shirt sleeve which had been worn rolled up just 
above the elbow. Under treatment by lead water the lesions rapidly disap- 
peared. 

The second person inoculated showed absolutely no reaction at any time. 


DERMATITIS FROM HERBARIUM SPECIMEN THREE YEARS OLD 
BoGuE (1804 ?) 

Rhus venenata deposited in Ohio State University not less than three years. 

“About ten days ago I noticed that they were infected with borers—the 
larva of some beetle. Desiring to study the beetle, the stems were broken 
a few times so that they would go into a covered glass jar. They were found 
to be bored through many times, so that they broke easily, and at every break- 
ing the powder from the borings flew freely. I had no fears of being poisoned, 
but about 3 A.m. the next morning I was awakened by an itching between my 
fingers as if poisoned. Later developments proved that it was poison, and I can 
account for it in no other way than that it came from the poison ivy. The 
epidermis is now coming off the affected part exactly as when having been 
poisoned with R. venenata D.C.” 


CASE OF R. TOXICODENDRON DERMATITIS BY INDIRECT CONTACT, 
ANNUAL RECURRENCE 
Busey (1873) 

In June, 1871, Mrs. V. suffered very severely from a burning and itching 
eruption covering her entire face, neck, both mammae, external genitals, extend- 
ing along the inner surface of both thighs, both hands, wrists, and portions of 
her abdomen. Her husband, at the same time, suffered with a similar eruption, 
though not so severe, on both hands, and an infant had it very slightly about 
the mouth and chin. A week previous to the appearance of the eruption, the 
husband and wife had passed an afternoon at a picnic, and he had fastened his 
horse to a bush covered with a vine, the character of which he had not observed. 
The wife did not approach the plant, and the child had been left at home. 

The disease returned May 6, 1872, on all localities attacked the previous’ 
year, and also returned May 31, 1873. 

Busey cites another case of annual recurrence (in summer time). All ‘cases 


which Busey observed occurred in spring, summer, or autumn months, usually 
in the spring. 
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CASE IN WHICH HANDS TRANSMITTED R. TOXICODENDRON 
POISON EVEN AFTER WASHING THEM WITH SOAP 
CANTRELL (1891) 

Marg. G., thirty-four years of age, was admitted into the general wards of 
the Philadelphia Hospital on September 24, 1890, and was removed on October 
26 to the maternity ward, where she was delivered of a male infant. She con- 
tinued well until September 29, when she complained of an itching and burning 
sensation of the abdomen, which showed an inflamed surface, covered with 
vesicles and bullae. 

Two nurses, one from the surgical and the other from the maternity ward, 
left the hospital at 2:00 p.m. on September 26, taking a stroll through an adja- 
cent cemetery, gathering leaves and bringing a number back with them. Among 
the leaves were a number of ivy leaves, but this fact was not known by the 
nurses at the time. The nurse stated that after her return her hands were 
washed several times with ordinary soap and water, but when dressing the young 
mother her hands came in contact with the skin of the abdomen, and this 
probably conveyed the ivy poison to the spot affected, as her hands, which at 
this time were apparently not affected, showed the eruption in a day or two. 
It also appeared on the abdomen of the patient at about the same time. 


CASE OF INTERNAL POISONING BY R. TOXICODENDRON 
CONNER (1907) 

“Once when attending a funeral early in the spring of the year, while listen- 
ing to the exercises, I thoughtlessly broke off a tender shoot and chewed it. In 
about twenty-four hours afterward my lips and mouth began to itch and burn 
severely, and in a few hours more I had slight nausea which was soon succeeded 
by diarrhea and escoriation of the tissues surrounding the anus. At first I was 
at a loss to account for these signs and symptoms, but soon the characteristic 
papules made their appearance on the mucous membrane of the lips—more 
especially the lower one, and also of the cheeks. I realized now that I had a 
case of Rhus poisoning to deal with. The treatment consisted in rinsing the 
mouth and gargling the throat with a mixture containing boric and benzoic 
acids, thymol, and glycerine, and, once in awhile swallowing a dose of the medi- 
cine. The trouble subsided in a couple of days, leaving me none the worse for 
wear.” 


CASES OF R. TOXICODENDRON DERMATITIS ILLUSTRATING INDI- 
RECT CONTACT AND VARIABLE SUSCEPTIBILITY 


CUNDELL (1883) 

Stanley. N, who was wont to suffer from the poison three or four times during 
the summer, now that he is eighteen years of age, handles the weed (poison ivy) 
with absolute impunity. 

Granville R., who, after some years of immunity, laughed at the fears of 
his companions, again suffered greatly from poison ivy. 
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James M., aged seventeen, is peculiarly susceptible to the influence of the 
poison oak. In bathing in early summer, he threw his clothes at the foot of a 
sycamore tree, where the Rhus was growing. During the night, about twelve 
hours after bathing, the lad awoke, scratching the loose folds of his scrotum. 
The usual course of the eruption followed. 


CASE OF R. TOXICODENDRON DERMATITIS ON SCROTUM, PENIS, 
GROIN, RECTAL AND GENITAL REGIONS 
DunNcAN (1916) 

C. V., male, living in the country, one evening when defecating in the woods 
was unfortunate enough to select a spot that was covered with poison ivy. 
When seen, three days later, he presented the most terrible spectacle of ivy 
poisoning the writer had ever seen. The cutaneous manifestation was severe, 
covering the whole scrotum, penis, groin, rectal and gluteal regions. Each 
testicle appeared to be the size of the fist, and the penis several times its natural 
size, puffy, and oedematous. He was instructed to return to the spot of evacua- 
tion and to select a leaf from this particular plant, a part of which he was 
instructed to chew and to swallow the juice. This he did. There was a reduc- 
tion of swelling, and the symptoms of itching and burning rapidly subsided, so 
that within three days he was able to resume his duties as butler. The reason 
for instructing him to return to the spot and chew the leaves of this particular 
plant was that there are several species of ivy and in attempting to treat the 
patient with the tincture from the fresh plant he might have been given a 
tincture of some ivy other than the one with which he had been poisoned. 


CASE OF PROCTITIS AND PERITONITIS FROM RHUS POISONING 
OF THE BUTTOCKS 
DUNMIRE (1881) 
On August 19, Mrs. C., aged thirty, with her family visited the East Park. 
In the evening, returning by way of a bridle-path, she had occasion to evacuate 
her bowels, after which the absence of paper was supplied by the abundance of 
foliage within her reach. Two days after this the woman’s husband came to 
get a prescription to “kill poison.”’ (I visited the place in the East Park, vicin- 
ity of the Dairy, and there found abundance of the R. Toxicodendron.) August 
22, four days after the handling of the leaves, I was called to see her. She was 
suffering from an eczematous eruption upon the skin. The sense of burning, 
the violent itching and swelling at times peculiar to it, with the pain, heat, fever, 
and vesication attending, she characterized as “awful.” ; 
It had begun near or about the nates, extending over the vulva, which was 
greatly tumefied and painful, with a purulent discharge from the vagina. From 
these parts it spread all over the body, first on the face, evidently owing to the 
discharge from the primary trouble being carried by the hands. The face and 
lips were swollen so as to change the features, and what seemed new to observa- 
tion was that the mucous membrane of the mouth and throat was inflamed and 
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painful. From all these annoyances, so restless did she become that scarcely 
for a moment could she be still, much less sleep. 

Notwithstanding, the remedies, which gave some relief, on the morning of 
September 1 (twelve days after the exposure) the poisonous action was still 
active, but had taken on a slow erysipelatous condition, particularly upon the 
hands, arms, and hips, and would not be headed off by frequently repeated 
applications of tincture of iodine. At this time the patient complained of an 
uneasy feeling in the rectum, and also of bearing down, as if wanting to have an 
evacuation. This feeling was not relieved even after a large enema of sweet 
oil. So violent did the tenesmus become during the day that a neighboring 
woman insisted that she must be pregnant and aborting and the doctor must 
be sent for. Hypodermic injections of morphia and suppositories of extract 
of hyoscyamus and opium had to be repeated to control the symptoms through 
the night. 

On the morning of September 2, the patient was found lying on her back, 
totally indifferent to her other trouble, with thighs flexed upon the pelvis. 
There was great pain and tenderness over the bowels, particularly so on the 
left side, which afterward extended over the abdomen. The lightest pressure 
would produce pain. The pulse and temperature were high, having had a chill 
in the night. Opium was freely given, and locally turpentine stupes and poul- 
tices of oatmeal made with acetic acid and alum were applied constantly. 

On third day of this abdominal trouble the pulse was quick and small, tem- 
perature lower, some anxiety of countenance, and sick stomach. ‘These symp- 
toms occasioned some fear for the result of the case. After more than five weeks 
from the beginning of the Rhus poisoning, the patient recovered. 

Was this not a case of proctitis and peritonitis by contiguity of tissue by 
way of the pelvic organs, and resulting from the poisonous toxicodendric acid ?, 


CASES OF INTERNAL POISONING 
ESCAFET (1847) 

First Observation—Joseph Baron, aged seven years, Parish of Reynes, 
ate the berries of sumac of corroyeurs at 9:00 A.M., August 14, 1831. The 
father of the child, seeing him suffer, went to Ceret two hours after noon, sought 
Mr. Slabet, health officer, who arrived within three hours and found him in the 
following condition: in a complete faint, paralyzed tendons, haggard eyes, 
sightless, jaws set; it was impossible to get even liquid to his stomach. At 
11:00 P.M. he collapsed, and he died at 8:00 A.m., August 15. 

Second Observation—Frangoise Mas, called Selve, aged nine years, and 
Angelique Figueras, called Tarice, aged seven years, ate some berries of this 
bush on August 20, 1844, at 2:00 P.M.; fifteen minutes after eating them, they 
commenced to be depressed, they retained their senses, their movements were 
uncertain, and they were obliged to have assistance during their walk. The 
mother of Mas called Dr. Claret, and the mother of Figueras, Mr. Marty, health 
officer. They gave them sugar water, which provoked abundant vomiting, and 
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the toxic substance was ejected. It was a cerise red, mixed with black seeds. 
At 3:30 they were given a cup of infusion of camomille. Dr. Claret, having 
been called by another patient, told the mother of Mas to call me during his 
absence, in case of new symptoms; in fact, she came to my drug store and told 
me that her little child, also the Figueras child, were found in a heavy stupor; 
I had given them, in small cups, a strong infusion of coffee and took them for a 
walk; on their return Angelique Figueras had a feeble vision which they had 
not previously noticed. At 10:00 P.M. all the symptoms of poisoning had 
disappeared, and they gave him a bouillon. August 21, no toxic phenomena 
being present, the two children returned to their usual habits, and after this _ 
day enjoyed perfect health. 

Third Observation— André Brausse, aged six years, a native of Saint: Jean- 
Pla-de-Coro (Orientales Pyrenées), ate some berries of this bush on August ro, 
1846. The child went home, and they gave him soup; at that time nausea and 
vomiting began; the soup was ejected mixed with a red liquid, deep cerise color; 
convulsions and tetanus followed; the parent, attributing these symptoms to an 
illness, gave him salt water. Mr. Negre, health officer, was called three 
hours after and observed the following: complete depression, paralyzed tendons, 
general convulsions, dilated pupils, loss of vision, haggard eyes, jaws set one 
against the other, sardonic grin. It was with great difficulty that he placed a 
piece of wood between the jaws; impossible to get a spoonful of emetic potion 
to the stomach, which the professional man attributed to the spasmodic state 
of the pharynx; great swelling of the abdomen; complete retention of urine; 
died at 6:00 P.M. 

Fourth Observation—Bonaventure Rodar, aged five years, with Brausse, 
the subject of the preceding observation, ate some sumac berries of the currier; 
fifteen minutes after he began to vomit a part of the poison, red in color, mixed 
with some black seeds; on returning home he told his parents he had no appe- 
tite; at 5:30 P.M. some symptoms of poisoning presenting themselves, Mr. 
Negre was called; he gave lukewarm water; and a quantity of red liquid, deep 
cerise color, was vomited; at 8:00 P.M. enemas provoked three stools; the child 
urinated, passed the entire night in a deep stupor; on August 11 all toxic symp- 
toms disappeared and the child enjoyed perfect health. 

The autopsies on the bodies of the first and third observations not having 
taken place, Mr. Escafet with the professional men had only been able to observe 
the results which this poison produced in domestic animals; he had only 
observed that according to the phenomena in the second observation it ought 
to act like the acrid narcotic poisons. 


CASE OF SEVERE R. TOXICODENDRON DERMATITIS 
FARQUAR (1888-89) 


J. S., a light mulatto girl of seventeen years of age, had always been healthy 
except in childhood when she suffered from cervical adenitis. The patient, 
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while walking, pulled some leaves which grew along the fence, and, not knowing 
their poisonous character, played with them by rubbing them on her face and 
about the left ear. In a short time, the characteristic vesication, associated 
with the usual itching, appeared. In a few days there was considerable oedema 
about the face and the eyes were almost closed. The family became alarmed, 
and summoned me to take charge of the case. Five days after the first contact 
with the poison I found the following conditions: The face, ears, part of the 
neck and forehead were almost entirely converted into a mass of yellowish 
crusts, from beneath which, and from the vesicles upon the remainder of the 
affected area, a serious discharge exuded. There was distinct constitutional 
disturbance, a slight rise in temperature, coated tongue, constipated bowels, a 
sense of fullness in the head, and insomnia; menstruation was delayed; the throat 
was considerably swollen and tense, and the patient suffered from dyspnaea 
and dysphagia. 

Successful treatment was recommended by the United States Dispensatory 
with the addition of KMnO, as there was an offensive odor, and later the 
employment of bismuth and laudanum to relieve the intense itching. 

Process continued four weeks with complete recovery ensuing. 


CASE OF PROBABLE TRANSMISSION OF R. TOXICODENDRON POISON 
BY SMOKE OF BURNING PLANT 
Frincu (1897) 

A conductor of a wrecking train, on Thursday, December to, from 2:00- 
7:00 A.M., was engaged in removing a wrecked freight train from track. It was 
a bitter cold night, and the patient came down and made a fire near the embank- 
ment. He sayshe noticed a very peculiar pungent odor arising from the burn- 
ing shrubbery, but paid no attention to it. Thinks now that it was R. Toxico- 
dendron. By Monday noon he noticed a slight eruption on edge of neck and 
upon dorsal aspect of hands. On Wednesday, December 16, his face was 
swollen, and eyes nearly closed, arms swollen; burning and itching of the parts 
were severe; pustules of clear serum 0n arms. 

A physician was called December 17. He gave cocain hydrochlorid 20 
grains, aquae distil 3 ounces M. A tablespoon of this was added to one-half 
pint of warm water and applied to parts with sponge; the itching and burning 
was relieved immediately. 


CASE IN WHICH THICK SKIN PREVENTS PENETRATION OF R. 
TOXICODENDRON POISON 
FONTANA (17952) 

“T let several large drops of this milk (fresh sap) fall on the hands of two 
gardeners, who at the end of three days had black spots on their hands where 
the sap had fallen, but were not sick.” This he attributes to the callous on 
the hands resisting the penetration of the poison. 
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CASE IN WHICH SMALL AMOUNT OF POISON CAUSES DERMATITIS 
FOonrtTANA (17950) 

“T scarcely touched the back of my hand with a leaf of the toxicodendron 
which I had cut near the stalk and could with difficulty perceive the skin to be 
wet at a place where I had applied it. ; 

“Three days after there appeared a dark spot, my whole face began to 
swell, particularly the eyelids and tips of the ears. I experienced a terrible 
smart for fifteen days, and an intolerable itching for fifteen more; even the 
hands smarted and itched, above all betwixt the fingers, which were become red, 
and were covered here and there with small vesicles filled with a transparent and 
sharp humour: I had no fever, but my pulse was very quick. The skin of my 
face, particularly about the eyes and eyelids, was extended and filled with an 
aqueous fluid, and easily retained the print of anything that touched it. The 
epidermis fell off in small scales, and I felt a most troublesome itching through 
the whole process of the disease.” 


CASE OF SEVERE R. VENENATA DERMATITIS 
FRENCH (1903) 

Autumn leaves of R. venenata were gathered unrecognized, and no precau- 
tions taken. About twenty-four hours after symptoms of itching, burning, 
and vesiculation developed. Itch began at wrists which had not been covered 
by gloves. Saturated solution of lead acetate in 50 or 75 per cent alcohol 
frequently repeated for several days, but absolutely useless. Then used solu- 
tion of sodium hyposulphite, sweet spirits of niter, and fluid extract of grindelia 
robusta in turn, using each thoroughly for several days—no benefit. 

Third day, lesions increased on wrists, and appeared upon the neck and in 
the genitocrural region. On the fourth and fifth days hands and face involved, 
left side of face so badly swollen as nearly to close the left eye. Fifth day 
general symptoms most severe and the disease seemed to have reached its climax. 
At this time considerable fever, headache, and general malaise, but at no time 
confined to bed. After this a gradual decline in severity, although the lesions 
continued to spread, affecting in turn nearly all portions of the body, especially 
the flexor surfaces of the limbs and the region of the joints, in addition to those 
already mentioned. 

The first application which gave noticeable relief was camphophenique, 
or carbolated camphor; there was temporary cooling, but the odor was unpleas- 
ant, and action on the skin unfavorable. 

Intense itch temporarily relieved by lotion of $ ounce ZnO, 2 drams of 
glycerine, one-half dram Cs5H;OH, and 8 ounces of lime water, also when parts 
immersed in hot saleratus water. Itch worse at night than day and worse 
when quiet in bed than when up and moving about. 

Symptoms lasted for five or six weeks. Attack gave increased suscepti- 
bility for a time which wore away in course of two or three years if exposure not 
repeated. In his case no recurrence and no constitutional disturbance. 
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CASE IN WHICH GLOVES TRANSMIT R. TOXICODENDRON POISON 
Frost (1826) 

A medical man was present at the gathering of the leaves of the plant (R. 
Toxicodendron), in the month of June. He took up some to examine their 
botanical characters, having taken the precaution of putting on his gloves pre- 
viously to so doing. After a few minutes had elapsed, the weather being 
extremely warm, he took off his hat, and wiped the perspiration from his fore- 
head with one of his gloves, which had imbibed a portion of the juice of the 
plant, not recollecting at the moment that he had but just been handling the 
foliage of R. Toxicodendron. Dermatitis resulted. 


QUESTIONABLE CASE OF RECURRENT R. TOXICODENDRON 
DERMATITIS 
HorsFIELD (1708) 

Cause—smoke of R. radicans. 

First appearance—two months after exposure “when small vesications were 
seen on the shoulder, which were easily cured by very simple remedies. Twelve 
months after this, the disease returned upon the same part. The succeeding 
year it first appeared on his legs; it traveled up his thighs to his arms and shoul- 
ders, and finally affected his back and face. This was in the month of May, 
1797. The disease now was in a state of ulceration; the ulcers, however, were 
superficial, and did not appear to extend beyond skin; they very much resem- 
bled a certain cutaneous affection, which sometimes occurs in consequence of the 
venereal disease. His eyes were also affected at this time by a serous discharge, 
which was followed by a defective vision in one of his eyes, and almost total loss 
of sight in the other. The blindness was relieved by a slight salivation and by 
several other remedies.” 


CASE OF R. TOXICODENDRON DERMATITIS BY DIRECT CONTACT 


Humpnreys (1874) 

Remedy—ZnSO,, 3 ss to ag. Oj, bathe parts frequently. Used in 
twelve to fourteen cases. Speedy relief from itching and burning. 

A man forty years of age was poisoned with Rhus. He was delirious, with 
considerable fever, pulse 110, tongue thickly coated, bowels constipated; and 
an eruption of an erysipelatous nature on face. A few days previous, while in 
the woods, he had come in contact with poison oak, and upon returning home 
remarked that he would again be poisoned; it shortly did make its appearance, 
first upon the nose, thence spreading over the cheeks and eyes. The inflamma- 
tion had extended over the forehead and into the scalp, both eyes were quite 
closed, both ears, cheeks, and lips were very much tumefied and pitted on pres- 
sure, and the patient’s features were so much disfigured that he was not at all 
recognizable. 

In two days after treatment the patient was walking about the house and 
“feeling quite well.” Oedema about eyes had nearly disappeared. 
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CASE OF POSSIBLE POISONING FROM SMOKE OF RHUS 
Hunt (1897) 

A railway train stopped near where the workmen were clearing off a swamp 
and burning the bogs and brush, which would in this latitude pretty certainly 
contain a considerable amount of both poisonous varieties of Rkus. The smoke 
came in through the open car windows, and in about twenty-four hours I began 
to feel as if I had been sunburned, and swelling and vesication rapidly appeared, 
so that by the third day I was completely blind from the tumefaction closing 
my eyelids. 


CASE OF ANNUAL RECURRENCES OF RHUS DERMATITIS WITHOUT 
Fain RE-EXPOSURE: CAUSED BY ANOTHER PLANT 
HurtzBurt (1869) 

I have attended Professor Babcock several times for what was supposed to 
be Rhus poisoning; the symptoms are identical with those of Rhus. He says 
in his letter to The Pharmacist: ‘Working botanists have so often been poisoned 
by R. Toxicodendron that many of them have come to regard it as their special © 
bane. In five seasons, commencing with 1868, I was particularly careful not to 
touch this poisonous plant, not to pluck a specimen growing in its immediate 
vicinity, not to receive from the hands of another person a freshly gathered 
plant, for fear it might have come in contact with Rhus. In spite of these pre- 
cautions in the latter part of May or the first of June in each year, I was poisoned 
so severely as to be confined to my room for several days. In June, 1872, after 
gathering many specimens of Cypripedium spectabila, I observed that my hands 
were stained with the purplish secretion of the granular hairs with which its 
stem and leaves are densely clothed, and shortly after experienced a peculiar 
irritation about the eyes. The next day my whole face presented the appear- 
ance of a severe case of Rhus. In reviewing my notes of the previous years, I 
found in each season the poisoning had appeared on the day after I had collected 
Cypripedium spectabila or C. pubescens. In 1873 and 1874 I collected more 
extensively than ever before, but suspecting that my previous sufferings had 
been caused by these two specimens of Cypripedium rather than the Rhus, took 
no unusual pains to avoid the latter, but refrained from touching either of the 
former with the bare hand. The result was what I expected, for I escaped 
entirely the poisoning that I had begun to regard as inevitable, and am now 
convinced that upon myself, at least, Cypripedium spectabila and C. pubescens 
are capable of producing effects similar to those caused by R. Toxicodendron.” 


CASE IN WHICH R. TOXICODENDRON POISON PENETRATES 


RUBBER GLOVES 
KUNZE (1883) 


The juice from the bruised leaves of R. Toxicodendron made indelible stains 
on the light-colored rubber, gauntlet gloves, and combined with the rubber and 
then inoculated the hands within, The black stains were visible even in the 
lining of the gloves. 
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CASE IN WHICH COAT TRANSMITS R. TOXICODENDRON POISON 
FOUR WEEKS AFTER CONTACT WITH PLANT 


Kunze (1883) 

“The sleeves of the flannel coat I had on in the woods were to some extent a 
hiding place for the fine particles of detached ivy roots, and whenever I wore it 
in the house I was immediately re-inoculated for a period of four weeks after 
the first exposure. The new crop of eruptions appeared on the dorsal surface 
of the arms and fingers.” 


R. TOXICODENDRON ROOTS POISONOUS IN WINTER 


KUNZE (1883) 

On November 26, 1876, I started for Long Island in order to dig up some 
roots of Apocynum cannabinum, near Coronna. My assistant dug up the 
ground, and I, provided with rubber gloves, pulled them out of the soil. We had 
worked several hours in a drizzling rain before I discovered the fact that the 
Apocynum grew in the midst of a lot of other long fibrous roots which were 
constantly in the way and had to be torn out with much force. Finally I 
traced a long runner to a fence-post conveniently near, and here I found myself 
again in the embrace of my arch enemy. I quit work at about 3:00 P.M., and 
before leaving saw many of the poison vines trailing through the long, wet grass, 
devoid of all foliage, of course. At 5:00 P.M. a slight itching was observed in 
the left eyelid and palmar surface of hands where the R. Toxicodendron had first 
inoculated me through the gloves used. By 10:00 P.M. those parts looked red, 
and were covered with shining vesicles. Other portions of the hands, wrists, 
and face now exchanged their natural color for that of a modest blush; slight 
smarting supervened. The next morning the face and hands were quite 
inflamed, itched, and accompanied with tumefaction of the features so 
as to obliterate all contour of the same; vesicles everywhere, scrotum 
swollen. 


TREATMENT OF R. TOXICODENDRON DERMATITIS WITH 
LINSEED OIL AND LIME WATER 


MATHESON (1874) 

Exposure of September 1; eruption began on September 3. Physician 
called on afternoon of September 6. Sugar of lead lotion had been tried but 
symptoms increased in severity, with some fever. 

Led from the resemblance between the eruption and that of a scald from 
steam, linseed oil and lime water equal parts were prescribed. The prescription 
was spread upon old linen, the affected parts were completely covered, and 
frequent brushings over the cloth from the outside without exposure of inflamed 
surface. Pain less. Entirely relieved on the fifth day of treatment (eleven 
days after exposure). 
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CASE OF INTERNAL POISONING FROM R. TOXICODENDRON FRUIT 


Moorman (1866) 

“The subjects of these cases were children, one six and the other eight 
years of age. The quantity eaten was nearly a pint. Ina few hours the chil- 
dren became drowsy and stupid, and in a short time vomiting commenced, first 
of the partially digested fruit, afterwards of a thick, tenacious fluid of a wine 
color. Then convulsions of differept parts of the body followed, accompanied 
by slight delirium. Respiration was hurried, pulse at first full and strong, but 
slow, afterward small, frequent, and compressible; pupils dilated. Warm water 
was given to promote emesis and thus clear the stomach of the poisonous matter; 
afterward large quantities of carbonate of soda in solution, under the belief 
that it was an antidote to the poison. Otherwise they were treated on general 
principles. Both cases recovered, though the youngest convalesced very 
slowly.” 

GUAIACOL IN RHUS DERMATITIS 
Morris (1897) 

The patient, male, forty-five years old, was suffering from face swollen to such 
an extent as to wholly obliterate the features, and the eyes were entirely closed. 

Treatment: ZnO ointment, and ordered application of NazCO; 3 ii in aqua 
% iii on absorbent cotton. Result negative. 

Third day after onset made application of pure guaiacol, freely painting it 
over inflamed area with a camel’s hair brush, and then covering the parts. Next 
day marked amelioration and fourth day after inaugurating guaiacol treatment 
the inflammation had entirely disappeared. 


CASE OF ANNUAL RECURRENCE OF R. TOXICODENDRON DERMATI- 
TIS APPARENTLY WITHOUT RE-EXPOSURE UNTIL SOURCE 
DISCOVERED 

NICHOLSON (1899) 

The hands were covered on backs with scattered red spots varying from the 
size of a pin’s head to that of a split pea, and a few on lower forearms; the face 
was much more extensively affected with redness much more uniform, consider- 
able swelling, so that eyes could scarcely be opened. Almost all face and fore- 
head invaded by the rash, which had a fairly sharp margin, and there were a few 
scattered islets beyond on the healthy skin. There was a tendency to form 
vesicles, especially on the face; rest of body entirely free. Temperature was 
normal, tongue clean, no feeling of ill-health beyond local discomfort. At 
first sight the face presented the appearance of an ordinary case of erysipelas of 
moderate severity. 

Past history—six or seven similar attacks, all of which occurred during the 
preceding five years, during which period she had lived in the same farmhouse 
with her parents, and the attacks had all occurred when she was home, most of 
them in August. 

Cause—a poison ivy vine on the farmhouse. 
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ACTION OF R. RADICANS ON DOMESTIC ANIMALS 
ORFILA (1883) 

Experiment I.—A small dog was made to swallow 12 grams of dry powder 
of R. radicans; the animal was not sensible of it. 

Experiment II.—Ten grams of the aqueous extract of R. radicans was 
applied to the cellular tissue on the back of a little dog. Three days later the 

-animal presented no remarkable phenomena. 

Experiment III—At 7:00 A.M., 16 grams of the same extract was applied 
on the cellular tissue of the interior side of the leg. At 10:00 A.M., the animal 
was sensible of nothing; the same condition existed at 6:00 P.M. The next day 
at 10:00 A.M. he commenced to be a little low spirited. At 10:30 P.M. he was 
insensible and motionless, he scarcely breathed; it was impossible for him to 
stand upright; a quarter of an hour later he took two or three deep breaths 
and died. He was opened the next day. The digestive canal was empty and 
scarcely damaged; the wound was slightly irritated, and the member operated 
upon presented an infiltration of bloody serum. 

Experiment IV.—At 8:00 A.M. 16 grams of aqueous extract of R. radicans 
was introduced into the stomach of an average-sized dog and the esophagus was 
tied. The next day at 10:00 P.M. did not appear to be incommoded. The fol- 
lowing day at 7:00 A.M. he began to be low spirited; however, he retained the 
free use of his senses and movements, and he scarcely groaned. At 10:00 A.M. 
he was very dizzy, and he fell whenever he tried to walk; his head was heavy, 
his pupils a little dilated; his vision and hearing were good; his respiration was 
slow and a little labored; he had no convulsions, and did not groan. At 1:00 
p.M., he was found dead, and was opened. The stomach contained a large 
quantity of the brown and viscous fluid; the mucous membrane was a bright 
red, evidently inflamed, no change in the intestinal canal; the blood in the heart 
cavities was a rich red and fluid; the lungs red, very crepitatious and contained 
a little blood. 

Experiment V.—Four grams of the same extract dissolved in 12 grams of 
water was injected into the jugular vein of a very vigorous dog. An hour and 
a half later the animal had vomited six times a bilious mucous matter and he 
had had a stool. The next day he was unexpectedly well. One gram, 60 
centegr. injected in the jugular vein of a little dog, gave analogous results. 

Experiment VI.—The same experiment was repeated on a small dog with 
4 grams, 30 centegr. of the extract dissolved in ro grams.of water. The animal 
panted very much and seemed suffocated; he was put on the ground and he 
became so insensible that he was thought dead. He expired a minute later in 
the middle of marked trembling of all the muscles of the body. They opened 
him inthe field. The heart blood was fluid, and of a rich red in the left ventricle; 
the lungs were in their natural state. 

I quote the different facts which I intend to prove: (1) that the most 
active part of R. radicans or Toxicodendron is that which is released as a gas 
when not exposed to the sun’s rays (Van Mons); (2) that it acts like the acrid 
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poisons; (3) that the aqueous extract administered internally or applied to the 
cellular tissue determines a local irritation, followed by an inflammation more 
or less intense, and which exercises a stupifying action on the nervous system 
after having been absorbed; (4) that it seems to act in the same manner when 
it has been injected into the jugular vein. 


CASE OF AN ANNUAL RETURN OF R. TOXICODENDRON DERMATITIS 


PARRISH (1851) 

Mentions a young lady of twenty-two years of age who was exposed in the 
summer of 1838 to R. Toxicodendron, which resulted in dermatitis. In 1839 and 
about the same time in the year disease again returned and continued to do so 
every year except the last (viz., 1838, 1839, 1840, 1841, 1842, 1843, 1844, 1845, 
1846, 1847, 1848, 1849, 1850, 1851). She was then on a visit to Virginia. She 
took a preventative treatment of potassium iodine daily for several weeks before 
the expected attack. 


EXPERIMENTAL CASE OF POISONING WITH R. VENENATA 


PFAFF (1897) 
October 13, 1894, 5:00 P.M.—On the anterior surface of the left forearm, 


3 inches from the wrist, some of the oil extracted from R. venenata was placed 
with a glass rod. The forearm was then wrapped with absorbent cotton and 
bandaged. 11:00 P.m.—Left forearm has a very slight burning sensation. 
An area the size of a cent about the point of application of the oil was reddened, 
and a new dressing put on. 

October 14, 7:00 A.M.—Burning sensation slightly increased. The area 
which was inflamed last night has now about ten vesicles dotted over it, and the 
redness has increased to the size of a dollar. p.m.—The area of inflammation 
now about 1 1/2 inches in diameter. The vesicles seen in the morning have 
become confluent and appear as one large blister the size of a ten-cent piece. 

October 15, 5:00 A.M.—The left forearm itched considerably during the 
night.’ Redness now 2 inches in diameter and becoming somewhat swollen. 
p.M.—The arm is now considerably swollen and slightly painful. 

October 16, 7:00 A.M.—Arm more painful and tender. The photograph 
taken this A.M. (Pfaff, Plate X, Fig. 1) gives a good idea of the distribution of 
the vesicles and the degree of swelling. Applied a paste of zinc oxide 3 ss, 
amyli, vaseline aa 3 ss at 12:00 M. and again at 7:00 P.M. 7:00 P.M— 
The vesicles are larger and redder than this morning. There are a few (six or 
seven) vesicles on index finger and a few scattered all around the forearm. 
9:00 P.M.—Swelling extends now from knuckles to the elbow. Pronation and 
supination painful, feels very uncomfortable. Paste used with light bandage, 
instead of the heavy bandage of absorbent cotton as heretofore. 

October 18, A.M.—Blisters began to break down yesterday and considerable 
watery fluid ran from the arm. Dressed the arm several times with the above- 
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named paste. Last night applied a mixture of 2 per cent carbolic vaseline and 
boracic acid ointment. The swelling extends now from between the fingers to 
above the elbow. The area first affected does not look so red now, nor is it so 
tender as yesterday. On the edge new vesicles are coming out. The whole 
arm throbs and burns considerable. 11:00 P.M.—Removed the point of infec- 
tion, an area 1 inch by 3/7 inch which had become black and necrotic; it was 
about 1/8 inch in depth. Arm dressed with carbolic vaseline. 

October 19, 10:00 A.M.—Arm is considerably swollen to 5 inches above 
elbow, and some small vesicles here are quite visible. The extent of the swelling 
can be seen from the second photograph (Pfaff, Plate X, Fig. 2), which is blurred 
somewhat with the zinc paste. Yet it can be seen that even the finger-joints 
were noticeably swollen. The whole arm has been oozing since October 17, and 
required dressing several times a day. The vesicles are now becoming confluent 
and form blisters the size of a dollar all over the arm. 

Two days ago two small blisters appeared on the index finger of the right 
hand; they have been washed most thoroughly with soap and water and the 
scrubbing brush, and have not spread much in the last twenty-four hours. Dur- 
ing the daytime have carried the arm ina sling since October 16. At night sup- 
ported arm on a pillow outside of the sheets and blankets, with only an ointment 
bandage covering it. 

October 20, at Dr. Pfaff’s suggestion, I stopped applying any ointment and 
began to scrub the whole arm with soap and water. Although it burned some 
when rubbed, it was not very painful, and the relief obtained from such treat- 
ment was as soothing as after applying the carbolic vaseline. The arm was 
treated thus several times a day. Went in town today, and as it was painful 
to bend the elbow, I did not carry the arm in asling; asa result of this and the 
car ride, the oedema of the arm became very great, and this caused consider- 
able pain. Supporting it upon a table while sitting in a low chair for several 
hours gave much comfort and caused an oedematous swelling to collect in the 
axilla, which disappeared the next day. The vesicular eruption is now at a 
standstill. 

October 23.—From October 21 the swelling gradually disappeared, and to- 
day arm is back to normal size. The blebs continued to fill with serum in places 
until today, the parts first affected drying up three or four days ago. An inter- 
esting point is that from the time that water and the scrubbing brush were used, 
and the ointment stopped, the spreading also stopped, and it left patches on 
the back of the hand unaffected. 

At the height of the inflammation in the arm an intense pruritus ani started 
up, but two or three days’ treatment with soap and water caused it to disappear. 

October 27.—After October 23 desquamation began, and by today this 
process is complete. Now new tissue covers the whole surface that was covered 
with blisters. ‘The time taken for the healing of the arm from the beginning 
of the inoculation was just two weeks. There were never any general symp- 
toms, excepting one day a slight fever. 


200 RHUS DERMATITIS 


CASE OF SEVERE R. VENENATA DERMATITIS AND CONJUNCTIVITIS 


PRICHARD (1891) 

A tree (R. venenata) was cut for a short time every day for a week, at the end 
of which time the tree was felled. The sap made the hands black. On October 
23 some of juice touched the patient’s face, and was wiped off with gloved hand. 
On October 24 he had three lines of redness on his cheek, which developed in 
two or three days into facial erysipelas, and grew worse. On October 30 he was 
ill in bed, arms, genitals, and thighs attacked, first by a red rash, then bullae, 
suppurated and burst; large crusts formed, exudation profuse from under them. 
Temperature never over 103° and pulse not over 112. Bowels constipated, 
required purgatives, urine scanty, but not albuminous. : 

On October 5 in bed, face, throat, and neck a mass of scabs, some of which 
were partly loosened by the copious purulent exudation underneath them; 
unable to see on account of the stiffness of his closed lids, and unable to masti- 
cate from the same condition of his cheeks; could protrude tip of tongue, swal- 
low, and speak. On raising the lids, pus poured from his eyes, the conjunctivae 
were swollen but the corneae bright and the sight good. Forearms, hands, and 
front and inside of the thighs, and lower part of abdomen were in somewhat 
the same condition as his face, covered with large crusts surrounded by a pink 
rash; but the crusts not so black as on face. Genitals much swollen. Efflu- 
vium foul and peculiar. Thirsty. Mind clear. Very querulous, complaining 
most of the itching of his eyes, or the burning of his skin; but he was able to 
sleep. 

This was the day after his worst day. During the next week slowly 
improved, crusts softened and came off—those of face last—and the conjuncti- 
vitis lessened. Able to sit up on October 9. By October 16 convalescent: 
eyes had ceased to discharge, able to read and walk, face and arms peeling, no 
pitting; moustache had to be shaved off, as it was impossible to free it from 
scabs; and a fortnight later he went away for a change. 

Treatment—Tonic and antiseptic. Digestion good. Kept up by sus- 
taining nutriment, stimulants, and large doses of tincture FeCl, strong aperients 
given when necessary, local applications—eucalyptol, iodoform and oil, and 
poultices to the scabs. Eyes treated with boracic acid lotion. 


CASE OF RHUS CONJUNCTIVITIS, STOMATITIS, AND VULVULITIS 


SEABROOK (1891a) 

In September, 1890, a woman, forty-seven years old, took a wreath which 
had been hanging on the wall for months and threw it into the fire. While it 
was burning she noticed some irritation of her throat. Within a day she began 
to have trouble with the throat and to suffer from general malaise. On her 
arrival in this city (New York) membrane was found in the fauces and mouth, 
and later an infiltration of mucous membrane of the genitals and patches of 
eruption made their appearance on the palms where she had grasped the wreath. 
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Membrane grayish and not very deep, as it came away readily, leaving a rather 
dry looking excoriation. Temperature slightly elevated, never above 102° F. 
and this quickly declined. Lastly, on the fourth day of the attack, the eyes 
were affected. On the following day a dense membrane had glued together the 
edges of the eyelids and the lids to the eyeball, but they could be separated. 
There was but little swelling of lids, which were extremely hard as in diphtheria. 
In diphtheria conjunctivitis primary secretion serous and infiltration extends 
through all the tissues of the lids; in this case the infiltration was not apparently 
in tissues of lids, but mostly upon lower portion of eyeball, with deepest infil- 
tration just within margin of the lower lid, which might possibly be explained 
by the hands rubbing the eye without getting under the eyelid. Membrane 
closely attached here, but could be separated, leaving bleeding points on the 
conjunctival surface of lid. The patches of infiltration on the eyeball had 
apparently extended deeper than the posterior or anterior conjunctival circu- 
lation, for the proper substance of the cornea had been cast from the lower half 
of the left eyeball. There had been perforations of both corneae, but no infil- 
trations. 

Eyes first treated by atropine and the constant use of hot bichlorid com- 
presses, but they did not do well, and accordingly about the ninth day, the treat- 
ment of the left eye was changed for eserin and cold. This stayed the process 
somewhat. In the diphtheric form the membrane generally lasts about ten 
days; in this case two days. Perforation on the right had taken place on the 
tenth day, and on the left about one month from the beginning of the trouble. 
Shortly before this it had seemed as though it would escape this; for, although 
there had been an enormous corneal ulcer which had become infiltrated with 
pus, this had been absorbed, first from the cornea and then from the anterior 
chamber, showing abscess of the tissues of the iris. But after this, when the 
tissues of the cornea were regaining their transparency, perforation had occurred. 
By the use of eserin the lens had not been affected and a fair amount of vision 
had been obtained. 

Diagnosis—Dr. C. S. Bull agreed with Dr. Seabrook in classifying it diph- 
theric conjunctivitis. Dr. LeRoy M. Yale had case of similar throat symptoms 
and constitutional disturbances in patient poisoned by inhalation of fumes of 
burning poison ivy. 

Dr. Seabrook in answer to questions agreed that the symptoms had not 
been those of ordinary diphtheric conjunctivitis and the lesion of the eye had 
been the last to appear. 


R. TOXICODENDRON THE CAUSE OF FIBRINOUS INFILTRATION 
OF PREPUCE 
SEARBROOK (18910) 
Dr. R. F. Weir had case of ivy poisoning in which the prepuce had been the 
seat of fibrinous infiltration. 
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CONJUNCTIVITIS AND KERATITIS FROM POISON IVY 


SHERER (1916) 

Patient was first seen July 26, r915 (courtesy of Dr. R. M. Schauffler). 
Had sustained severe dermatitis venenata from a poison ivy vine several days 
before. The skin over the left side of left malar eminence was violently inflamed. 
There was extensive formation of confluent vesicles. Considerable serous 
oozing occurred, which dried into a soft yellow crust. The inflammation then 
extended into the ocular structures proper. The conjunctiva became violently 
inflamed, reddened, swollen, and chemotic. Both palpebral and bulbar con- 
junctiva were involved, including the transitional folds, which, on everting the 
lids, appeared like rolls. A number of minute punctate hemorrhages in the 
conjunctiva were discernible with the magnifying lens. No purulent secretion 
was discharged at any time. Lachrymation, photophobia, and blepharospasm 
were present. The pain was very severe. It increased rapidly and became so 
very bad that an opiate had to be ordered with instructions to use in sufficient 
amount to control the suffering. By no other means could the pain be subdued. 

During the first week of the invasion of the eye the cornea did not exhibit 
any irritative symptoms. The more painful symptoms had begun to subside 
already when the first signs of corneal disease appeared in the form of minute gray 
dots of opacity varying in size from 1/2 to 1 1/2 millimeters in diameter. These 
first were discovered by focal illumination near the lower border of the limbus. 
Three days later several appeared near the upper border of the limbus. As 
many as ten or twelve developed, all deep in the substantia propria. All were 
confined to the peripheral portion of the cornea and the apical region was never 
invaded. A faint violaceous circle surrounding the cornea indicated the degree 
of ciliary injection, although the iris was constantly kept under the influence of 
atropine. The keratitis, which thus developed relatively late in the course of 
the disease, persisted correspondingly late after all other symptoms had disap- 
peared. 

Focal illumination revealed several small areas of cloudiness of the surface 
over the deep points of corneal opacity, but no actual desquamation of the cor- 
neal epithelium occurred at any place so there was no open ulceration nor cica- 
trization to contend with. The entire attack lasted about seven weeks, the 
occurrence of the keratitis prolonging the attack at least three weeks. The 
areas of gray opacity are to be regarded as accumulations of large numbers of 
leucocytes which have wandered into the cornea after escaping from the limbic 
loops of the anterior ciliary and conjunctival blood vessels. These leucocytes 
correspond to what was originally described by Recklinghausen as “motile 
corneal corpuscles.” 

This pathological process occurs whenever any irritant of sufficient inten- 
sity is present. The character and amount of the irritant will also determine 
the quantity of the leucocytic accumulation and whether this inflammatory 
exudate shall eventually be resolved and absorbed with little or no damage to 
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the corneal tissue or whether a liquefaction shall occur. In the latter case the 
overlying layers of substantia propria break down, while the epithelium exfoli- 
ates and Bowman’s membrane gives way and the more dangerous sequel of 
abcess and ulcer supervene with the possibility, always, in a deep-seated kera- 
titis like this one was, of perforation and eventual loss of the globe. 

In this case all the symptoms proved easily controllable and no permanent 
lesions developed. The strongest mydrialic, atropine, was used throughout. 
Regular flushings with boric solutions and daily applications of silver were made. 
Hot applications and the free use of morphine controlled the pain. No iridic 
exudate formed and the iridic congestion disappeared under the steady dila- 
tation. 

As Nuel says, “every pronounced keratitis is dangerous.”’ Uhthoff’s 
statistics show 27 per cent of all blindness to be due to corneal lesions. The 
prognosis is necessarily serious. 


CASE OF DERMATITIS FROM R. TOXICODENDRON ROOTS, 
AND RESULTANT HYPERSENSITIVITY 
STIRLING (1913) 

D. W., aged thirty-four, a strong, healthy, temperate, though tempera- 
mentally somewhat nervous man, who works for me as under-gardener, was 
digging up daffodil bulbs on Thursday, February 20, 1913, from a bed into which 
the roots of a poison ivy plant, growing on an adjacent bank, had penetrated. 
In lifting these bulbs, and in ignorance of the presence among them of some of 
these roots, he happened to handle, in order to throw out, some broken pieces 
of the latter. The broken ends of the roots exuded a milky juice—a common 
characteristic of the group to which the poison ivy belongs—and in this plant 
the juice turns black on exposure in a minute or two. For reasons that will 
appear, he was afraid of the consequences when he became aware of the nature 
of the roots he had touched, and when he went home to his mid-day dinner, some 
two or three hours after contact, he soaked the hand with which he had touched 
them in a solution of Condy’s fluid. On the following morning he experienced 
some itching pain in that hand (the left), on the back of the proximal phalanges 
of the first, second, and third digits, and in the inter-digital clefts between these 
fingers. On the next day, Saturday, February 22, he showed me his hand, and 
there were then considerable redness and swelling of the parts mentioned, and 
a few small, clear vesicles exactly like those of herpes. Happening to have 
antiphlogistine in the house I gave him some to use as an application. On 
Sunday, February 23, he came from his home to see me, saying that the eruption 
was much worse, and that it had extended to his left leg. On examination, I 
found that the redness and swelling of the parts first affected had increased in 
intensity and area, the vesicles had increased in number, while many of them 
had, by coalescence, become converted into bullae of about the size of a sixpence, 
and, in some of the largest of these, the contents had become slightly sanguine- 
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ous. There were, also, several small isolated patches of similar vesicles of small 
size, and with clear contents, on the outside of left thigh, the groups being sur- 
rounded by areas of reddened and inflamed skin, and there was also a red and 
slightly swollen patch on, and below, the left lower eyelid. He described the 
sensation as that of “painful itching” character, and said the antiphlogistine 
had given no relief. I asked Dr. Hodson, his lodge doctor, who happened to be 
at my house at the same time, to see him, and take charge of the case, and we 
advised the use of lead and opium lotion. 
I did not see him again until Saturday, March 2, when I visited him at his 
home, and the conditions were then as follows: The previously mentioned 
fingers, the back of the hand, the back and radial side of the forearm, as far as 
the elbow joint, were red, inflamed, and greatly swollen, and almost the whole 
of this area was so closely covered with contiguous bullae with faintly yellow, 
serous contents, and of a size varying from that of a sixpence to that of a florin, 
that scarcely any intervening, unraised epidermis remained. Many of the 
larger bullae that had ruptured spontaneously were discharging their contents 
fully, and, at the peripheral edge of this bullous tract, there was a zone of small, 
clear, herpetic vesicles, some being so small as to be almost punctiform in char- 
‘acter. The ulnar border of the forearm was free from redness or bullae. There 
was also a red area with small vesicles on the front of the right forearm. The 
vesicles of the isolated patches on the inside of the left thigh, that had become 
apparent a week previously, had shrivelled, but in their place, the whole of the 
inside of the thigh had become swollen and red and covered with minute clear 
vesicles. The right thigh was also similarly affected, to an even severer extent. 
There was also a patch, showing a little reddening and some small vesicles at 
the bend of the right elbow, and a faint similar indication on the abdomen. 
The patient reported that the pain and itching were very severe, that he was 
unable to get any rest in consequence, and that he felt really ill; but he said that 
all these symptoms were rather less severe than on the previous day. On one 
night during the previous week he had had shivering fits, which had so alarmed 
him that he had sent for Dr. Hodson. There had also been a temporary patch 
of redness, without vesiculation, on the scrotum. The pulse was good, and the 
tongue was clean, but he had no taste for food, and had got perceptibly thinner. 
Unfortunately I can give no record of his temperature. He said that the lead 
and opium first ordered had done no good, but that he had experienced consid- 
erable relief from a cyllinlotion (m. xii to 6 ounces of water) subsequently given 
by Dr. Hodson on that day; also he was ordered a bromid mixture, which 
proved effective in giving him some rest. Although the fact was not apparent 
at the time of my visit, Dr. Hodson told me that he noticed at one time that the 
red base, from which the bullae were raised, was sharply separated from the 
unaffected skin by a distinct line of demarcation. 
I saw the patient a week later, Sunday, March 9. On the left forearm, in 
which the condition had been most severe on the previous Sunday, the swelling 
had subsided and the greater number of the blebs on the radial side and back 
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had disappeared, some of them having been punctured either by Dr. Hodson 
or himself, under instructions, and some having ruptured spontaneously. The 
area on which the blebs had existed was of a dark-red color, and there still 
remained several large blisters on the upper part of the forearm, two or three of 
these being as large as a crown piece, and elevated to the extent of r/4-1/3 inch 
above the general surface of the skin. In most of these bullae the contents 
were still serous and liquid, but in several they had become sero-sanguinolent 
and consequently reddish in appearance. In some, the raised epidermis was 
red, while the contents of the bleb were still serous. None had suppurated. 
The peripheral zone of small or punctiform vesicles had disappeared, and the 
ulnar surface still remained unaffected, except for the presence of a few bullae 
toward the elbow. The “‘itching pain” had gone, but the patient said there 
was an “‘aching pain,” like that of rheumatism, in the forearm from wrist to 
elbow. The blebs in the interdigital cleft all coalesced into one large 
blister, extending halfway up to the joint be A, the proximal and middle 
phalanges, which was ruptured and discharging. had been an area of 
small vesicles just above the elbow, but these had Kaa confluent, nor 
had the patches extended; these had now subsided. 

On the pulmar aspect of the right forearm from about 371 above the 
wrist to about the same distance below the elbow, there was a c ostly 
unruptured serous bullae, the majority of which were about 1/3 inchin ine 
Some were as large asa florin; and all were elevated to the extent of aed Vi 
inch. Thelarger ones were ponered to the front and radial side, and the bu 
had encroached, only on one place, on the ulnar side. It was noticeable that, 
while on the left arm the extensor surface was the most affected, in the right it 
was the flexor side that suffered most severely, and on both sides the ulnar sur- 
face had almost entirely escaped invasion. On the back of the forearm, a little 
above the wrist, there were about one half dozen blebs. The contents of the 
blebs were as on the other arm, mostly serous; in a few, however, they had 
become sanguinolent. In this arm he experienced the same kind of itching 
pain as he had previously felt in the other, but less severe. There had previously 
been some swelling but this had almost subsided by the time I saw him. The 
redness, previously noticed in the lower eyelid, had also subsided without vesic- 
ulation. On the inside of the thighs from knees to within 6 inches of the 
groin there was some redness, diffuse in some parts, in others muscular in char- 
acter, and suggesting the appearance of eruption of measles. Throughout these 
areas, there were signs of the antecedent existence of small vesicles which had 
subsided without coalescence. The patient said there had previously been 
considerable swelling of both thighs, but this had now subsided, and there were 
a few smail red spots on both calves. The patient was now free from severe 
pain, could sleep and eat better, looked better, and could walk. It was evident 
that the right arm was following the left toward recovery, the conditions of 
the former being, with less intensity, those presented by the latter about five 
days previously. 
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The patient presented himself again on March 19, by which date all pain, 
redness, and bullae had disappeared, and the skin of the previously affected 
parts had assumed its normal appearance. There still remained, however, a 
slight tenderness of the hands, and there were a few itching papules on the chest 
and abdomen, but I am not sure that these were connected with the original 
trouble. The general health was re-established, and he said he felt quite fit 
to come back to work. He had, however, been incapacitated from his duties 
for a period of four weeks, during one of which he was confined to bed. 

Ever since the first attack his skin has been excessively susceptible to vari- 
ous irritants, to which he was previously not sensitive. He cannot, e.g., touch 
the leaves of ordinary ivy without getting a slight vesicular erythema, though 
previously he could handle this plant with impunity; and, on a recent occasion 
a very short exposure to the sun, while paddling in the sea, caused a violent 
dermatitis of the legs with some blistering of the exposed parts, to which effects, 
also, he said he was not previously liable. 


TREATMENT FOR POISONING BY R. TOXICODENDRON 


STONE (1874) 

Eruption appeared on the hands the third day after exposure, then scrotum 
and various parts of the body. Used lead acetate lotion without good results. 
Followed in forty-eight hours by phenol 5 iij, glycerol, 3 ij, water g. s. to make 
Oj mixture. Almost instant relief. 


CASE OF CHRONIC POISONING FROM CONTACT WITH R. 
DIVERSILOBA LEAVES 
TREILLE (1904) 

February 17, 1903—Patient by name of Holl, American sailor, embarked 
on a trip from Trieste, is entered at the St. Joseph ward, in the service of foreign 
maladies. 

He was a young man twenty-three years of age, originally of the state of 
Colorado, blond, lymphatic temperament, but of a robust constitution main- 
tained by a strong muscularity. He had never had the malady in infancy or 
adolescence, until the moment in which the events occur which form the object 
of this observation, and which run back to 1899. But since this date he has 
had frequent trouble with his health, and he had just landed in Europe when he 
had smallpox, in spite of previous vaccination of which legitimate traces re- 
mained. 

Coming from Trieste to Marseilles seeking embarkment which would per- 
mit him to return to the United States, he passed several weeks in this town. 
Toward the end of January he was seized with a pustular eruption on the neck, 
shoulders, in the ankle region, and finally in the region of the umbilicus. 

Convinced, by having been infected with similar eruptions, which had dis- 
appeared after several days of care and rest, he remained at his boarding-house. 
But the eruption did not stop aggravating him and he decided to seek admission 
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in the hospital. He was then directed to l’Hotel-Dieu, where he was admitted 
into our service February 17. 

We ascertained, the same day, the presence of pustulous blisters and 
ecthynnosic pustules on the neck and arms, the former on the way to recovery, 
the others of recent evolution. There existed about fifteen unequally distrib- 
uted among the regions above mentioned. Between crusty pustules the skin 
was dry like scurvy-skin; and besides there existed numerous small pimples, 
sufficiently similar if not identical to lichen tropicus, irregularly distributed over 
the upper part of the thorax and on the shoulders. The eruption ceased from 
two sides above the elbows. On the legs the same pustulous eruption appeared 
at the knee, where it surrounded the limb like a ring. The ulcerated blisters 
are nearly confluent and their blackish crusts, a little hemorrhagic, assemble on 
the borders. 

But it was in the abdominal region, between the pubis and the umbilica, 
that the eruption was most characteristic; there it produced real injury. There, 
in fact, the pustules were jagged in cups, their edges were ulcerated, a corroded 
process invaded it, and it was no more than a vast serpigineus sore. If there did 
not exist still more of these, that is to say entirely isolated and conforming nor- 
mally, one could not know at first sight to what origin to attribute this sore 
which extends from one hypochondriac to the other, uniting all the region upon 
the subpubic and descending to the root of the penis. This is ulcerated in a 
ring; the furrow is deep, spongy; the covering of the penis, even to the end of 
the prepuce, is the seat of a considerable oedema. Pain exists in the passage of 
urine, as in certain very sharp phimosis. 

The lymphatic system acknowledges its infection by the swelling of the 
ganglions of the groin, of the arm pit, and of the neck; not of epitrochliens 
ganglions. 

The liver presented nothing odd, neither to the stroke nor at the palpation. 
The spleen is normal. The stomach is a little enlarged; not sensible to pressure. 
The caecum and the large intestine as far as the level of the hepatic channel are 
obstructed; there are coprostase, and besides constipation is a rule after several 
months. The tongue is plainly saburral, the breath bad; the diseased complains 
of lack of appetite and nausea. The heart beats are normal. The pulse is weak, 
depressed, at 114, in contradiction to the temperature which does not exceed 
38.5°. Questioned as to his antecedents, and especially on the point as to 
whether he had had a venereal disease, the diseased affirmed categorically that 
he never had, and besides he had never even been sick until the moment when 
he had been touched by the poison oak. 

At this point, we demanded him to tell us the circumstances to which he 
alluded, and here is the account he gave us, which for more certitude we had 
him commit to writing, and of which this is the literal translation: 

“‘One day in the summer of 1899, I took my gun, and crossing San Fran- 
cisco Bay, I went into the Berkeley Hills with the aim of hunting squirrels. I 
walked, to begin from this moment, continually, crossing underwood comprising 
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poison oak, and the branches of this bush rubbed my hands and my face at 
every moment. Thus I was poisoned. The next morning my face was all red 
and inflamed; I felt an itching and brisk burning. In the evening of the same 
day my eyelids swelled so that I could not open them and could not see. My 
hands, arms, neck, and face burned. These accidents aggravated, and finally 
my whole body, but most particularly my chest and my back, became the seat 
of pimples and of insupportable itching. They gave me a special remedy for 
poison oak; it did not succeed unless to diminish the itching. They then recom- 
mended me to take a remedy for purifying the blood, and I tried two kinds. 
The one had no effect; but the other (Clarke’s blood mixture) worked very well, 
and I believe that this remedy finally cured me, inasmuch as it stopped the fever 
and the swelling of the skin. This was accomplished with two flagons; and the 
druggist told me then that I ought to take four more, which would suffice for 
my entire recovery. But I expected that the progress already obtained would 
continue by itself, and I ceased to take care of myself. 

“Shortly afterward I left California for Australia. During this journey 
they set salt provisions for us to eat and immediately I felt ill. The skin of 
my face, neck, chest, and arms which had not been entirely cured were covered 
again with pimples, blisters, and from this time the eruptions have never ceased. 

“This poison oak is a vine of which the wood is dark yellow; its leaves are 
thick, and, if I remember well, almost figured like those of roses. In winter 
they are green, but in autumn they turn red and there exist here and there on 
their branches, small bunches of red (white?) berries. The plant buds like a 
tree there, or where it is isolated; but as soon as it has a tree for support on 
which to attach itself it develops a vine and climbs. I have seen it climbing 
thus on certain trees (redwood ?) to a height of 200 feet. 

‘Certain persons can touch the leaves of poison oak without being in the 
least discommoded; to certain others, on the contrary, it suffices to breathe of 
it to be infected. 

“The woods and the forests of California are filled with this plant, and each 
year a number of people are poisoned by it. Many remedies exist for poison 
oak, and in San Francisco there are numerous calls in this sense. But the effect 
of these remedies is only temporary. 

“‘T have known of persons who were poisoned by the fumes of stems of poi- 
son oak when they were being burned.” 

Such is the history of this man. 

What I know of the properties of R. Toxicodendron, called poison oak, poison 
ivy, trailing poison oak by Americans and the English, agrees perfectly with the 
account of Holl. There are many cases of poison oak dermatitis among the 
forest clearers of West America, and also among the river-residents of Vancouver 
and of the Maritime States on the border of the northern Pacific as far as Alaska 
and the immensities of the Dominion of Canada. We are evidently in.the pres- 
ence of a dermatitis of this latter origin, subscribed exteriorly of a general infec- 
tion. 
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The treatment adopted cannot be symptomatical, in the absence of one essen- 
tial pathological causality. I confined myself also entirely at first to provoking 
the cicatrization of the ulcers and to prevent, if possible, the evolution of new 
blisters or pustules. 

I applied locally compresses wet with a solution of ferrico-potassium, an 
old remedy which I had used in Newfoundland in similar cases; and when at 
the end of several days the pimples were sufficiently advanced I powdered all 
the surfaces again with dermatol. In less than fifteen days the cicatrization 
of the sore at the base of the stomach was complete. In the same time the 
digestive functions, watched and improved by some laxatives as well as by a 
proper diet, were re-established little by little; the first day of March the patient 
could get up and walk, not showing more than several baffling pustules along the 
anterior surface of the forearm, and some dry nodes, crusts, some of which, in 
the lower pubic region looked of cicatricial organization. 

I ought to indicate here that since the first days I have undertaken by Mr. 
Chambrau, interne in pharmacy of the office, to analyse the urine which resulted 
in obtaining the following: 


Quantity of urine..........-.--..ee eee eee 2,000.00 C€.C. 
Wer acids 2s seer rs ec es 

lUigtis soon hea meee wee ome une com cameo nes ate 38.49 gr 
Phosphates. «22 .- Vas tts oo yet 4.46 
"EINES at, Peni bd oer Ge oid fe, So ee ee rere ain: 14.8 
INV initia po coco ois he trae Oe ers ore ron °.40 


To summarize there is a certain degree of demineralization and besides 
albuminuria. 

At the same time examinations of the contents of the phlycten and of the 
ulcerated blisters were made by Dr. Gauthrer which gave indications that the 
staphlococci alone had been constant. The blood analysis furnished proof of 
the existence of a hyperleucocytosis with abundant polynuclear leucocytes, 
about 75 per cent, with a relative amount of mononuclear. 

Summarizing, if one reckons that this blood character is shown in a large 
number of infections, its significance in the case which is mentioned remains 
as much less positive because three months before Holl had had smallpox, and 
had besides at this moment a pyogenic eruption. 

The re-establishment of the disease followed its course until March 4, when 
suddenly he had a feverish pulse which lasted three days. The morning of the 
seventh it completely abated to 36.5°; the eighth the temperature rose again 
to 37.7° (in order to come down to normal); the morning of March ro until 
March 14, total intermission. But on March 14 there was a new pulse which 
lasted just twenty-four hours. To begin from this moment it lowered to nor- 
mal and remained there. Now during this period of ten days, disturbed by 
three rises in temperature above 38°, he had gastric trouble, nausea, and con- 
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stipation. At the same time there was outlining the wrists and the chest in the 
region of the lower clavical a light eruption of new pustules. But this 
phenomena stopped short and seemed to have ceased by means of adminis- 
trations against gastric trouble; milk and eggs, saline purgatives. I would not 
mention this episode, at first view insignificant and sufficiently common among 
patients of hospitals in course of treatment or of convalescence, if on the one 
hand there had only been the one remarkable coincidence between the gastric 
trouble, the paroxysm of fever, and the new eruption of pimple blisters; and if, 
on the other hand, I had not employed there to tie up a new morbid manifesta- 
tion, entirely unexpected, and which seemed to act feats in a particularly 
grave manner. 

In fact, the morning of March 18, Holl discovered that he was not able to 
support himself on his legs. On my visit, he complained of great feebleness 
and when I asked him to state exactly how he felt, he told us that this was not 
the first time, and that before in 1901 he had been in like manner very feeble , 
and that walking had been very difficult for him for many days in consequence 
of an eruption. , 

I had him get up, and ascertained, in fact, that he could not place his feet 
perpendicularly, that he trembled, and that he was obliged to support himself 
on his bed in order to stand. I had him go to bed, and had inquiry made of the 
reflexes of the knee pan and the plantar surface of the foot. They were pre- 
served, but the sensibility was injured. He was sensible to pain of the prick 
of a pin on the sole of the feet, the legs, and the thigh. 

To begin from this moment the infirmity increased from day to day, and 
toward March 30 the paralysis was complete. The patient absolutely could not 
move his legs. The mere effort that he made met with a contraction of the 
vastus exterior and of the sartorius of each side so that he was unable to support 
himself. At the same moment, the reflexes of the knee pan and plantar surface 
were stopped. It is important, moreover, to note that micturition and defeca- 
tion were perfectly preserved. It is legitimate to consider it as one of the forms 
of paralysis of the inferior members, most frequently transitory, which one 
observes occasionally in the course of certain infectious diseases. 

Nevertheless, in the presence of this complication, we ask ourselves what 
has happened. In spite of the perfect quiet of the patient who repeated always 
that he had already had feebleness in the legs after a strong eruption—as he 
well remembered that this time he had incomparably more feeling than pre- 
viously—one could doubt, justly, a progressive development of the process 
toward the medulla. 

And, besides, the suspicion of a forgotten syphilis presents itself again to 
the mind. I therefore requested Drs. Boinet and Perrin to come and see my 
patient. The examination made, and, in spite of the affirmation that the exist- 
ence of syphilis was impossible, especially in the presence of the cicatrization 
of the pustules and of the ganglionic resolution, we judged, however, that it 
was prudent to make an experimental treatment. I prescribed, therefore, a 
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syrup of Gilbert. But, from the fourth spoonful to mouth, the fourth day, a 
violent stomatitis broke out, and we had to immediately cease administering 
the syrup of Gilbert. 

It was a curious case and what caused a greater surprise in this succession 
of clinic facts was that at the precise moment in which the administration of 
the mercury salt had been begun—perhaps the same day or two before—I have 
thought to remark of the signs of returning activity from the side of the para- 
lyzed members. Still toward April 9 or ro, Holl could move his great toes, and 
afterward, with great effort, it is true, succeeded in displacing his heels. 

This sign of improvement was not noticeable until the first days of May; 
very slowly, almost insensible, but regularly the facility in moving the legs pro- 
gressed. Nevertheless, Holl could not move at this last day more than to get 
out of his bed and stand a few moments on his feet. His legs were soft, uncer- 
tain, and it was necessary that he hold tightly to his bed to keep from falling. 
At the least step which he tried to take his legs awkwardly caught on each other. 

Nevertheless, the paralysis has disappeared, the reflexes ever re-established, 
the sensibility again restored although still weak. 

I abridge, from that time, this clinic history; it is hereafter without interest. 
Holl, at the end of a month, was in a condition to leave the hospital, and the 
consul of the United States made him go out in view of reconciling him. After 
five weeks I learned that he had disembarked at New York in good health. 

Dr. Treille believes that the repeated relapse of the dermatitis was due to 
an awakening of the poison. 


CASE IN WHICH PILLOW-CASE TRANSMITS R. TOXICODENDRON 
POISON 
WALKER (1891) 

Miss E. W. spent the night with her sister, Mrs. C., whose husband was 
obliged to be absent on business. Mr. C. had been poisoned about the head and 
neck with ivy a few days before leaving home. The pillow-case on which he 
slept was not changed, and his sister-in-law, using it, became poisoned about 
the face and neck in consequence thereof, no other opportunity for contracting 
the disease existing. 


DEATH OF CHILD FROM R. TOXICODENDRON POISONING 


Waite (18872) 

My wife’s brother, of Brookline, a child of six years, died of poison by ivy 
in the autumn of 1819, having been twice before poisoned during the previous 
summer. The circumstances were these. 

A servant-boy living in the family, being insuspectible of poison by ivy, 
had been employed in pulling up all the vines of that plant found growing in the 
grounds about the house. When his task was finished, he was made to wash 
his hands thoroughly with hot water and soap, and afterward with vinegar. 
Mrs.—, who feared that the boy, notwithstanding his supposed invulnerability, 
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might possibly be injured by so much handling of the poisonous stuff, stood by 
to enforce the operation. In the afternoon, at his own request, he was allowed 
to take little R—— to Jamaica Pond for a bath. Having stripped the child, 
he immersed him, holding him with his hands.under the armpits, and afterward 
rubbed his back with his open palm. 

After two or three days the child was taken ill, and grew rapidly worse. 
Deep ulcers made their appearance under the armpits, and the skin of the back 
exhibited in aggravated form the usual marks of poisoning by ivy. He died 
at the end of the third week of his sickness. The attending family physician 
was the late Dr. Wilds. 

The child had been healthy, although not robust. Perhaps the two pre- 
vious poisonings, from which, however, he seemed to have perfectly recovered, 
had weakened the power of resistance in the constitution, and so contributed 
to the fatal result of the last attack. He died on October 6. 


CASE OF MILD DERMATITIS FROM R. VENENATA 


WHITE (18876) 

On September 28 I picked a large bunch of the gorgeously tinted leaves 
of R. venenata from a tree some 1o feet high, growing in a swamp in Dedham. 
It was a warm and sunny afternoon, and, my botanical box being filled with 
other specimens, I brought them home in my hand, from the palm of which the 
epidermis had been torn in several places a few minutes before by falling upon 
the uncut, splintered portion of a stump. They were carried in this hand at 
least an hour and a half, and during the evening were repeatedly handled while 
arranging them for the herbarium. Some of the still green and unchanged 
leaves were also picked. The conditions were thus as favorable as possible 
for the absorption or action of the poison. Not the slightest effect was produced 
upon the skin, however. I thought I felt during the evening, while working 
over them, directly beneath the heat of an argand gas-burner, a sensation of 
irritation or acridity about the eyes and throat. They were subsequently 
handled freely for ten days every morning, while changing the driers in the press. 

October 6—I picked at Fresh Pond a large quantity of R. Toxicodendron 
specimens changed to autumn tints, and others still of a glossy green, from 
plants running over stone walls and climbing high trees. Both leaves and stems 
were collected. These, too, were handled freely on a warm afternoon, and 
repeatedly afterward in the press. It was absolutely inactive upon my skin. 

October 10—I again visited the swamp where the poison sumach, or dog- 
wood, grows in abundance, after specimens of the fruit, but failed to obtain 
them. I picked many of the brilliant leaves, however, and twigs and branch 
with foliage still unchanged in color. The juice, which exuded freely from the 
broken wood, was rubbed upon my hands in several places and allowed to dry 
there, and the leaves touched my face repeatedly while gathering them. I again 
thought I perceived in my air-passages and eyes at the time, and later in the 
evening again while pressing the specimens, the same impression of acridity. 
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Nothing was noticed upon the skin indicating any action upon its tissues until 
two days later (October 12) a single vesicle, with the peculiar thick cover and 
somewhat dark look so often seen, appeared upon the back of a finger, but ac- 
companied by no sensation. 

October 13—The third day, a single and similar, though somewhat larger, 
vesicle appeared upon my left wrist; to which two others joined themselves on 
the following or fourth day, thus making a very small group. At the same time 
—that is, October 14—a single additional vesicle showed itself some three-fourths 
inch from the first-comers upon the finger and wrist. 

October 17—One of the vesicles which appeared last upon the knuckle, 
without any external irritation, increased to three times its original size, with 
burning and itching sensations. The other efflorescences quiescent or re- 
ceding. 

October 19 (no specimens having been handled for a week)—A new and 
very large vesicle of irregular shape appeared on the back of the last phalanx 
of the right thumb, covered with so thick a roof as to appear untransparent, as 
if the effusion had taken place in the lowest layer of the rete mucosum. 

October 21—Two new vesicles, one on the back of the left forefinger, the 
other on the thumb near its base. 

October 23—All the groups, old and new, have become enlarged by the 
appearance of new vesicles at the peripheries (excepting those upon the wrists, 
which had been opened for the purpose of an experiment described below), and 
one new cluster appeared on the back of the right middle-finger. All itch and 
burn extremely. 

October 26—The original vesicles and papules have, in many of the clusters, 
resolved themselves apparently into two or three times their number of smaller 
efflorescences, the whole patch flattening down and assuming a darker brown 
tinge. 

October 27—A large, single vesicle, with the thick and opaque covering 
peculiar to its seat, has struggled up into distinct prominence in the palm of the 
right hand, near its ulnar border; a fresh one also at the base of the nail of the 
left thumb. At this date there are seven single or groups of efflorescences on 
different parts of the hands, in all stages of development or involution. 

November 1—Another small vesicle has appeared in the right palm, half 
an inch from that of October 27. The earlier vesicles have nearly all flattened 
down to the level of the general surface. 

November 3—A single vesicle shows itself upon the internal lateral surface 
of the left thumb. This was the last to appear, and from this date all the ef- 
fects present gradually subsided and after a fortnight were no longer perceptible. 
At the present time, November 26, their seats are still defined by the more 
glossy look of the new epidermis which covers them. 

This may be taken as a description of the effects of the poison upon the 
human skin in its mildest form. The changes, however, as described, are typical 
of the peculiar efflorescence in all cases. In what respects it falls short of the 
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manifestations in its severest forms may be learned by comparison with the 
histories of the following cases. 


CASE OF SEVERE R. TOXICODENDRON DERMATITIS 
WHITE (1887c) 

Several years ago I was called to see a young lady who a few days previously 
had come in contact with poison ivy while gathering autumn leaves. Her 
whole head was greatly swollen, and the features were so distorted that no one 
could recognize her. On close inspection, the skin of the face and neck was felt 
to be deeply oedematous, and was largely covered with vesicles of all sizes, 
many of which were seated on an erythematous base, others being still in their 
papular stage of development. There were also numerous large excoriations, 
from which fluid was freely exuding, stiffening in places on drying and forming 
soft crusts. The ears were much thickened, and were dripping with the escap- 
ing serous exudation. The hands were also affected, being thickly covered upon 
their backs with groups of small vesicles, while upon the palms numerous vesicu- 
lar exudations were dimly seen beneath the thickened epidermal coverings, 
trying to push themselves above the level of the general surface. The other 
parts of the body were unaffected. The subjective symptoms were great itch- 
ing and burning of the parts affected, with the feeling of local discomfort conse- 
quent upon so great swelling of the features. The eyes were nearly closed. 
There was a slight general febrile action. 

New efflorescences continued to appear for several days; but the course of 
all the cutaneous manifestations was abbreviated, and the oedema immediately 
reduced, by the local treatment which was employed. 

The following year, the same patient, then nineteen years old, was bathing 
at the seashore in August, and, while climbing up from the water over the rocks, 
her bare knee and leg came in contact with the poisonous vine. I saw her a 
few daysafterward. There was then a long strip of reddened skin, several inches 
in width, covered with vesicles and a few papules, running upward and down- 
ward from the knee. The chin was occupied by a large group of papules, a few 
of which had already advanced to the vesicular stage. The skin beneath one 
eye was also puffed and reddened. The further progress of the affection was 
quickly checked by local applications, and, as in the previous attack, the effects 
of the poison at the end of some two weeks had entirely disappeared. 

Three years afterward, at New Year’s time, I was again called to see this 
young lady. Her face and hands were affected in a manner similar to that first 
described, though the inflammatory process was less severe. The parts were 
less swollen, but there was an abundant eruption of the vesicles and flow of 
serous exudation from the excoriated parts. The appearances were wholly 
characteristic of ivy poisoning, yet she had not been out of the city, and it was 
midwinter. On inquiry, I found that a box of Christmas greens had been 
received from the country, which she had used in decorating the house. Among 
them were sprigs of poison ivy leaves, the cause and explanation of the attack. 
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CASE OF SEVERE R. TOXICODENDRON DERMATITIS 


WHITE (1887d) 

Late in October, 1871, I was called to see a gentleman who, in cleaning up 
his grounds at the seashore a few days previously, had handled the poison vine 
which grew upon the place in great abundance. His hands, especially the 
lateral surfaces of the fingers, were then thickly covered with vesicles, and his 
face and genitals were badly swollen. The following day the eruption appeared. 
upon the arms, and about the thighs and abdomen, and continued to spread 
for several days, until at last it presented the following appearances. 

The face and ears were of a lurid red color, greatly swollen, and dripping 
with fluid exudation. The neck, chest, and abdominal wall were also reddened, 
and occupied by large patches of flattened papules and vesicles, and by moist 
excoriations. The genitals were enormously distended by oedema, and the 
scrotum was running with serum. The arms and legs were also oedematous, 
and largely occupied by fields of, the peculiarly characteristic vesicles of the 
affection. The patient was of a highly nervous temperament, and suffered 
tortures from the severe itching which accompanied the eruption. The skin 
was so universally irritable that no clothes could be worn for forty-eight hours 
when the affection was at its height, and a sheet or blanket was the only cover- 
ing tolerated during this time. Sleep without powerful anodynes was impossible 
for several nights in succession. There was but little fever or constitutional 
disturbance, however. Applications were almost constantly made to the whole 
surface, and after the seventh or eighth day from the first appearance of the 
eruption there were no new manifestations, and the skin rapidly returned to its 
natural state. 
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Acne following Rhus dermatitis, 125, 126 


Albuminuria caused by poison of Rhus, 
IIO-14 


Avenues of infection of Rhus dermatitis, 
Too 


Birds: list of, that eat fruit of Rhus 
diversiloba, 41; eat fruit of Rhus 
tahitensis, 43; eat fruit of Rhus Toxico- 
codendron, 43; eat fruit of Rhus verni- 
cifera, 43 

Body defense against Rhus dermatitis, 
tog ff. ‘ 


Boils following Rhus dermatitis, 126 


Characteristics of Rhus dermatitis, 128, 
reget 
Chemotherapy of Rhus dermatitis, 172-80 


Comparison of flowers of Rhus diversiloba 
with Rhus Toxicodendron, 6-7 


Constipation in Rhus dermatitis, 123 


Death from Rhus dermatitis, 124 


Description: of Rhus diversiloba, 3, 14; 
of Rhus lobata, 3; of Rhus radicans, 1-2 


Dermatoses, confusion of Rhus dermatitis 
with other, 127 


Diarrhea in Rhus dermatitis, 122 


Difference between Rhus diversiloba and 
Rhus Toxicodendron, 3, 15 


Differential diagnosis, 128-32 
Discovery of Rhus lobata, 3 
Dissemination of Rhus diversiloba, 42-43 


Distribution, geographical, of Rhus 
diversiloba, 4 


Duration of disease, 123 


Eczema: compared to Rhus dermatitis, 
128; following Rhus dermatitis, 125, 
126 

Etiology of Rhus dermatitis, too 

Evolution of Rhus dermatitis, 118 ff. 


Fat of Rhus laurina, 38 


Flowers of Rhus diversiloba: comparison 
of, with Rhus Toxicodendron, 6-7; 
female, illustration of transverse section 
of, Plate II, facing 28; male, illustra- 
of transverse section of, Plate II, 


facing 28, Plate III, facing 36; mor- 
phology and anatomy of, 22; perfume 
of, 22; pistil toxic, 78; stamens partly 
toxic, 78 

Flowers of Rhus Toxicodendron, 6-7 


Fruit of Rhus diversiloba: dissemination, 
42-43; fat disappears upon ripening, 
37; fat of, 37; fat formation in, 30; 
list of birds that eat, 41; locations 
where birds eat, 10; morphology and 
anatomy of, 39; resin canals in, 30; 
starch to fat In, 40-41, 43; toxicity of, 
37; utility of fat to fruit, 42-43 

Fruit of Rhus laurina, 37 

Fruit of Rhus tahitensis eaten by birds, 43 


Fruit of Rhus Toxicodendron eaten by 
birds, 43 


Fruit of Rhus vernicifera, 37; 
birds, 43 


Fruit of Rhus Vernix, 37 


eaten by 


Hair follicles, Rhus dermatitis of, 103 


History: of Rhus diversiloba, 3; of Rhus 
Toxicodendron, 1 ff. 


Immunity to Rkus: active acquired, 144; 
passive acquired, 146; racial, 140; 
species, 139; summary, 146 

Immunity, individual, to Rhus: age in, 
142; color of skin in, 141; health in, 
142; ‘obesity im, 141; sex in, 141; 
toward other irritants, 142 

Immunity, natural, to Rhus, 138-46; 
antitoxin in, 143; chemical defense i in, 
143} factors in, 143; glands in, 143; 
goiter in, 143; phagocytosis, 143; 
in relation to concentration of poison, 
138-39; solvents in, 143; synergists in, 
143; thickness of skin in, 143 

Insomnia in Rhus dermatitis, 124 


Latency of dermatitis of Rhus diversiioba, 
73 
Latency of Rhus dermatitis, 116 


Leaf of Rhus diversiloba: anatomy and 
morphology of, 15; autumn coloring of, 
59-60; autumn, less toxic, 61; dry, 
less toxic, 78-79; poison in fresh, 78; 
rib, illustration of transverse section 
of, Plate III, facing 36; tannin of, 60; 
tracings, 4; trichomes, 16-18 
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Leaf tracing of Rhus Toxicodendron, 5 

Lesions of Rhus dermatitis, 120-22 

Leucocytosis in Rhus dermatitis, 113 

Lymph glands, enlarged, following Rhus 
dermatitis, 126 


Occurrence of Rhus dermatitis, most 
frequent in spring, 50; graph of, 47; 
table of, 45-47 

Oxidase of Rhus diversiloba: chlorophyl 
not necessary for, 59; darkening of 
sap due to, 56; plant saps darkened by, 
58-59; preparation of, 61; reaction for, 
60; relation of manner of action to 
chemistry of poison, 62 ff.; testing 
by Van Slyke apparatus, 64-68; test- 
ing by colorimeter, 63; testing with 
hydrochinon, 63-68; testing with 
hydroxyphenols, 63-68; therapeutic 
tests of, 69-70 


Pathology of Rhus dermatitis, 100 

Petiole of Rhus diversiloba, illustration of 
transverse section of, Plate III, facing 
36 

Pith: no tannin sacs in, of Rhus ver- 
nicifera, 19; of Rhus Toxicodendron, 
resin canals in, 18 

Plants, list of other irritant, 129-31 

Poison of Rhus radicans, 82-93 

Poison of Rhus Toxicodendron, 82-93 

Poison of Rhus Vernix, 83-93 

Poisoning (internal) from Rhus coriara, 
133 

Poisoning (internal) from Rhus radicans, 
134 

Poisoning (internal) from Rhus Toxico- 
dendron, 133, 134, 137 

Poisoning (irritant) of Rhus diversiloba, 
86, 87, 93,94; albuminuria caused by, 
110-14; amount of, in plant, 44; body 
defense against, 1ogff.; carried in 
smoke, 72-73; carried by insect (?), 
78; chemistry of, 86, 87, 93, 94-99; 
on clothing, etc., 80; not in cork cells, 
35; destroyed by oxidation, 56, 61; 
not distillable, 72; dry leaves less toxic, 
78-79; not in epidermis (plant), 
35, 78; in fresh leaves, 78; non- 
bacterial, 52-55; mot in pith, 35; 
not in pollen, 26, 34, 74; in relation 
to growth of plant, 44; relation of 
manner of action of oxidase to chemis- 
try of, 62ff.; in relation to sunlight 
and atmospheric humidity, 49; in 
relation to time of year, 49; in resin 
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canals, 35; in roots, 44; in stems, 44; 
slow penetrability in skin, 23; trans- 
mission from plant to person, 79; 
toxic throughout year, 44; not in 
trichomes, 74; not in xylem, 35, 78 

Pollen of Rhus diversiloba non-toxic, 
26, 34, 74, 78 

Pollen of Rhus Toxicodendron non-toxic, 
26, 34, 74 

Pollen of Rhus vernicifera non-toxic, 
26, 34, 74 

Pollen of Rhus Vernix non-toxic, 26, 74 

Pyogenic infection followmg Rhus derma- 
titis, 126 


Recurrence of Rhus dermatitis, 126-27 


Resin canals of Rhus diversiloba: con- 
tents of, 32; in fruit, 39; formation of, 
31; no essential difference from non- 
poisonous Rhus, 32; obliteration of, 
21, 31; where found, 30 


Resin canals of Rhus Toxicodendron in 
pith, 18; tyloses in, 31 

Resin canals of Rhus vernicifera, tyloses 
in, 21 

Remedies for Rhus dermatitis: alkalies 
in, 175; classification of, 147, 1773 
curative substances for, 174; empirical, 
147-54; glucuronic acid in, 176; 
halogens in, 175; iron in, 176; lists of, 
164-70; nitration in, 175; oxidizers in, 
174; precipitants in, 174; prophylactic 
substances, 173; frational, 154-71; 
required qualifications for, 172; solv- 
ents in, 173; sulphonic esters in, 176; 
summary of, 171; therapeutic tests 
of oxidase, 69-70 

Rhus Cotinus, extract of, 20 

Rhus coriara, internal poisoning from, 133 

Rhus dermatitis: acne following, 125, 
126; albuminuria in, 110, 113; amphi- 
bolic stage in, 124; avenues of infec- 
tion of, 100; body defense against, 
109 ff.; body temperature in, 122; 
boils following, 126; characteristics of, 
128, 131; chemotherapy of, 172-80; 
color of vesicles in, 132, compared to 
eczema, 128; confusion of other 
dermatoses with, 127; constipation in, 
123; death from, 124; diarrhea in, 
122; differential diagnosis, 128-32; 
duration of disease, 123; eczema fol- 
lowing, 125, 126; enlarged lymph 
glands following, 126; etiology of, 100; 
evolution of, 118; of hair follicles, 103; 
insomnia in, 124; latency of, 116; 
lesions of, 120-22; leucocytosis in, 113; 
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not transmitted by serum, 115; occur- 
rence of, most frequent in spring, 50, 
graph of, 47, table of, 45-47; of sebace- 
ous glands, 101; of skin surface, 103-9; 
of sweat glands, 102; pathology of, 
100; pyogenic infection following, 126; 
recurrence of, 126-27; in relation to 
conspicuity of plant, 49; sap on skin 
darkened by alkali, etc., 132; scars 
following, 126; sequelae of, 124-26; 
spreading of, 116, 120; stage of con- 
valescence, 125; stage of decline of, 
124; stage of infection of, 118; stage 
of latency of, 118; stage of outbreak 
of, 118; stage of prodromes of, 118; 
time and frequency among students, 
table of, 45-47, graph of, 47; treatment 
for, tentative, 178, 180; typical cases 
of, in literature (Appendix), 181-215; 
ulcers following, 126; urine of, 110-14, 
123 

Rhus diversiloba: albuminuria, caused 
by poison of, tr0-14; comparison of 
flowers of, with Rhus Toxicodendron, 
6-7; dermatitis, latency of, 73; de- 
scription of, 3, 14; difference between, 
and Rhus Toxicodendron, 3; flowers, 
22, Plate Il, facing 28, Plate III, 
facing 36; fruit, 10, Plate I, facing 28, 
37, 39, 40-43; geographical distribu- 
tion of, 4; green stem of, illustration of 
cross-section of, Plate III, facing 36; 
history of, 2; leaf, 15; 16-18; leat 
tracings of, 4; leaf rib of, illustration 
of, Plate III, facing 36; leaves of, 
autumn, coloring of, 59, 60; leaves of, 
autumn, less toxic, 61; leaves of, 
tannin of, 60; oxidase, 56, 58-59, 60, 
61, 63-68, 69-70; petiole, Plate III, 
facing 36; (poison irritant), 26, 34, 35, 
44, 49, 56, 61, 72, 735 78-79, 80, 
86, 87, 93, 94-99, 109, 110-14; pollen, 
non-toxic, 26, 34, 74, 78; root, 18, 
Plate I, facing 28; resin canals, 21, 30, 
31, 32; sap, 56, 78, 137; sap stains 
cloth, 79; stem, 18, Plate I, facing 28; 
simultaneous expansion of leaves and 
flowers, illustration of, Plate III, facing 
36; transmission of poison, 72, 79; 
trichomes of, 16-18, 34-35, Plate III, 
facing 36; woody root, Plate III, 
facing 36 

Rhus laurina: fat of, 38; fruit of, 37 

Rhus lobata: description of, 3; discovery 
of, 3 

Rhus poisoning, internal: cause of, 
from chewing leaves, 133; from fruits, 
133; course of: stages of acme, 136, 
convalescence, 137, decline, 137, in- 
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fection, 134, invasion, 135, latency, 135, 
prodromes, 135; from Rkus coriara, 
133 

Rhus radicans: description of, 1-2; 
internal poisoning from, 134; poison 
of, 82-93 

Rhus tahitensis, fruit of, eaten by birds, 43 

Rhus Toxicodendron: comparison of 
flowers of, with Rhus diversiloba, 6-7; 
flowers of, 16; fruit eaten by birds, 43; 
history of, 1; internal poisoning from, 
133, 134, 137; leaf tracings, 5; princi- 
pal difference from Rhus diversiloba, 
3, 15; poison of, 82-93; pollen, non- 
toxic, 26-34, 74; resin canals in pith, 
18; trichomes of, 16, 34, 74; tyloses in 
resin canals, 31 


Rhus vernicifera: crystals in sap of, 33; 
fruit of, 37; fruit eaten by birds, 43; 
no tannin sacs in pith, 19; pollen, non- 
toxic, 26, 34, 74; secretion of, 49; 
trichomes of, 34; tyloses in resin 
canals, 21 

Rhus Vernix: fruit of, 37; pollen, non- 
toxic, 26, 74; poison of, 83-93; tri- 
chomes of, 34 

Root of Rhus diversiloba: anatomy and 
morphology of, 21; illustration of 
transverse section of, Plate I, facing 28; 
illustration of transverse section of 
woody, Plate III, facing 36; poison in, 
44 

Sap of Rhus: crystals in, 33; darkening 
of, due to oxidase, 56; elaborated, 
non-toxic, 78; on skin darkened by 
alkali, etc., 132; resinous, toxic, 78; 
unelaborated, non-toxic, 78 

Saps, plant, darkened by oxidase, 58-s9 

Scars following Rhus dermatitis, 126 

Sebaceous glands, Rhus dermatitis of, ror 

Serum, no transmission of Rhus derma- 
titis by, 115 

Sequelae of Rhus dermatitis, 124-26 

Simultaneous expansion of leaves and 
flowers, illustration of, Plate III, facing 
36 

Skin, sap on, darkened by alkali, etc., 132 

Skin surface, Rhus dermatitis of, 103-9 

Smoke, means of transmission of poison, 
73 

Spreading of Rhus dermatitis, 116, 120 

Stages of Rhus dermatitis: amphibolic, 
124; of convalescence, 125; of decline, 
124; of infection, 118; of latency, 118; 
of outbreak, 118; of prodromes, 118 
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Stem of Rhus diversiloba: anatomy and 
morphology of, 18; green, illustration 
of transverse section, Plate III, facing 
36; illustration of transverse section of, 
Plate I, facing 28; poison in, 44 

Sweat glands, Rhus dermatitis of, 102 


Tables: I. Comparison of flowers of 
Rkus Toxicodendron and Rhus diversi- 
loba, 6; IL. Geographical distribution 
of Rhus diversiloba according to litera- 
ture and correspondence, 8; III. Ana- 
lytical figures obtained from the fats 
of Rhus diversiloba and Rhus laurina 
fruits, 38; IV. Months in which 
fruits of Rhus diversiloba have been 
found in stomachs of California birds, 
41; V. Occurrence of Rhus diversiloba 
dermatitis among university students, 
Berkeley, California, 45; VI. Colori- 
metric test of Rhus oxidase, 63; VII. 
Results of test of oxidase with Van 
Slyke apparatus, 66; VIII. Results 
of test of oxidase with phloroglucin 
and pyrogallol, 67; IX. Results of 
test of oxidase with Van Slyke appa- 
ratus, 67; X. Dependence of rapidity 
of oxidation upon the concentration of 
oxidase, 68; XI. Dependence of the 
amount of oxidation upon the time of 
exposure to the oxidase, 68; XII. 
Urine analyses without albumin of 
University of California Infirmary 
patients, 111; XIII. Urine analyses 
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with albumin of University of Cali- 
fornia Infirmary patients, 112; XIV. 
Simultaneous Rhus dermatitis and acute 
nephritis, 114; XV. Latency of Rhus 
dermatitis in dispensary patients, 117 

Temperature, body, in Rhus dermatitis, 
122 

Time and frequency of Rhus dermatitis 
from Rhus diversiloba among students: 
graph of, 47; table of, 45-47 

Transmission of poison of Rhus: exudes 
only when plant is injured, 79; from 
plant to person, 72 

Transmission of Rhus dermatitis, no, by 
serum, II5 

Treatment, tentative, for Rhus derma- 
titis, 178, 180 

Trichomes of Rhus diversiloba, 16-18; 
34-35; illustration of, Plate III, facing 
36; no irritant poison in, 34, 74 

Trichomes of Rhus Toxicodendron, 16, 
34, 74 

Trichomes of Rhus vernicifera, 34 

Trichomes of Rhus Vernix, 34 


Typical cases of Rhus dermatitis in 
literature (Appendix), 181-215 


Ulcers following Rhus dermatitis, 126 
Urine of Rhus dermatitis, 110-14, 123 


Vesicles, color of, in Rhus dermatitis, 132 
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